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JOURNEY  THROUGH  DEVONSHIRE,  'CORNWALL, 

AND  SOMERSETSHIRE. 

June  9.6th.  1 806-  I  SET  out  from  JVindsor 
on  a  new  journey  into  Devonshire,  and  afterwards 
extended  it  into  Cornwall^  passing  again  through 
Somersetshire  in  my  return.  I  have  described,  in 
my  preceding  travels,  the  first  part  of  my  road, 
through  DorchesteTy  Bridport,  and  Charmouth,  to 
Axmifister.  The  latter  place  being  in  Devonshire^ 
I  shall  from  thence  only  begin  my  account  of  this 
journey,  after  a  few  preliminary  remarks. 

935.  I  think  it  necessary,  first,  to  remind  the  rea- 
der, that  he  must  not  be  surprized  at  a^ain  finding 
many  descriptions  of  rivers^  of  the  vallies  in  which 
both  the  main  streams  and  their  branches  flow,  and 
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of  tlie  places  where  they  discharge  themselves  inta 
the  sea.  For  besides  tlmt  descriptions  of  tliis  kind 
essentially  contribute  to  give  a  distinct  idea  of  the 
nature  and  aspect  of  countries,  these  objects  are  in 
tliemselvcs  extremely  important  in  Geology.  It  may 
have  been  seen  in  tiic  Elementary  Treatise^  and  in 
the  Introduction  to  these  I'ravels,  that  the  question, 
whether  vatHe.^  have  been  produced  by  rivcrSy  is  one 
of  the  first  whicli  arises  lu  the  History  of  the  Earth. 
If  such  has  been  tiic  cftcct  of  running  %caterSy  if  to 
them  are  to  be  ascribed  the  principal  forms  of  the 
present  surface  of  the  continents,  the  origin  of  the 
latter  \^  carried  back  to  a  period  of  incalculable  an- 
tiquity; and  not  only  that  origin,  but  the  time  during 
which  they  have  been  inhabited  by  men,  is  lost  in 
the  obscurity  of  past  ages.  On  account  of  this  inti- 
mate connexion  between  the  history  of  man  and  that 
of  the  continents^  geology  is  no  longer  to  be  consi- 
dered as  one  of  tlie  sciences  which  interest  those  only 
who  make  them  their  particular  study ;  for  it  is  be- 
come of  equal  importance  to  every  individual  of  the 
human  race,  tlmt  tlie  introduction  of  error  through 
this  science  be  resisted. 

936.  When  supposed  causes  are  of  such  a  oature 
as  to  produce  certain  effects^  which  accumulate  pro- 
portionally to  their  duration,  the  existence  of  those 
causes  can  no  otherwise  be  proved,  than  by  showing 
an  hci\i9\  progress  in  their  effects.  Such  di  progress^ 
therefore,  should  be  observable  in  the  excavation  of 
%;altit%  and  precise  examples  of  that  operation  ought 
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to  be  adduced ;  but  among  the  geologists  who  asso- 
ciate this  excavating  process  with  their  several  sys' 
terns,  none  have  undertaken  to  show  that  progress ; 
they  all  content  themselves  with  using  the  following 
general  and  specious  argument,  which,  in  particular, 
has  been  employed  by  Dr.  Hutton  and  Mr.  Play- 
JAIR.  Whenever  there  have  been  rains  for  a  long 
continuance,  we  see  the  rivers  and  their  various 
branches  carry  down  earthy  particles,  which  never 
return  to  the  spots  whence  the  waters,  in  their  pas-* 
sage,  have  detached  them  :  consequently,  during  the 
course  of  a  sufficient  number  of  ages,  (it  is  of  no  im- 
portance what  number,)  these  streams  may  have 
hollowed  out  the  rallies.  This  operation  is  necessary 
especially  to  the  distinctive  hypothesis  of  the  Hut* 
tonian  theory,  namely,  that  the  materials  carried  off 
from  existing  continents  are  spread  over  the  bottom 
of  the  sea,  and  there  form  mineral  strata  for  succeed- 
ing continents.  But  the  excavation  of  vallies  by 
running  waters  belongs  also  to  other  theories,  whereof 
the  distinctive  hypothesis,  though  differing  widely 
from  each  other,  yet  agree  in  requiring  that  the  time 
during  which  our  continents  h^ve  existed  should  be 
beyond  calculation :  it  is  therefore  under  this  gene- 
ral pcMnt  of  view  that  I  shall  here  consider  the  ques- 
tion respecting  the  origin  of  vallies. 

937.  On  this  head,  it  was  become  essential  to  ex- 
amine,— 1st.  Whence  are  detached  those  earthy 
particles  which  are  earned  along  by  rivers  in  rainy 
reasons'; — tdly.    Under  what  circumstances   they 
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an;  detaclirrl ; — and  3dly.  VTlmt  becomes  of  them  in 
ifi^  41  rowvrr  :~'d  knowiedt^  of  these  pohits  being  in- 
dispM»-at;Ie,  when  we  arc  to  determine  whether  tlie 
excMViition  of  vjillies  is  to  Ixj  ascribed  to  this  opera- 
tion. Now  ijs  I  f lulii'd,  fruin  the  first,  that  this  object 
was  (Air,  ol  the  most  iinpoj  tant  in  the  study  of  the 
hislorv  of  the  earth,  I  directed  mv  attention  to  it  in 
Tiiy  (arlicst  travels  among  mountains  and  along  the 
coiirsrs  of  rivers,  the  results  of  which  I  published  in 
my  Lett  res  :ur  I'llistoire  de  la  Terrt  ct  dc  rHammey 
and  tiicrc,  from  tacts,  I  estal)lished  the  following 
p.o  jositions. —  ]•  M'lien,  our  continents,  after  their 
birth,  were  first  watered  by  rain,  a  great  part  of  their 
smlace  consisted,  either  in  strata  of  soft  substances^ 
or  in  accumulations  of  the  detritus  of  stony  strata^ 
over  which  vej^etation  did  but  slowly  spi^ad.  Now 
during  this  period,  that  is  to  say,  before  such  grounds 
Mere  covered  w  ith  grass,  the  rains  washed  down  from, 
them  an  abundance  of  earthy  particles ;  but  this 
abundance  was  successively  diminished,  as  these 
loose  soils  were  externally  bound  by  the  roots  of 
jiliints. — 2.  Again,  the  first  torrents  which  were 
formed  in  the  sinuosities,  more  or  less  deep,  already 
<*xi»ting  on  the  heights,  found  those  channels  ob- 
htnicted  by  the  rubbish  resulting  from  fintecedent 
rata^troplics  of  the  stony  strata ;  this  rubbish  they 
drove  beforethem,  wherever  there  was  sufficient  de- 
clivity, and  left  it  in  the  lower  horizontal  spaces  of 
{\\0  rallies  which  they  found  at  every  height  among 
iiuiuiilitiiis,  or  at  the  entrances  of  those  large  cavities 
WW  |>(ji*<">^"  Uikesj  existing  also  at  diflerent  levels. — 

3.  Tl*c 


3.  Th#  materials,  brought  down  from  eminences  by 
tlie   raios,    Iiave  every   where,   without   exception, 
raised  the  bottom  .of  the  original  vallics  in  the  parts* 
where  there  was  but  liule  declivity.     This  opcratioa 
has  taken  piace,  wherever  the  streams  of  the  collected 
waters,  finding  spaces  in  which  they  could  spreads- 
have  slackened  their  current ;  and  tliis  has  been  the 
case  at  all  levels  among  'inpiintains,  as  well  as  along 
the  courses  of  the  rivers  in  low  vallios^  down  to  the 
sea. — 4.  All  the  large  materials  have  thus  remained 
on  the  bottom  of  the  vullies ;  and  except  in  parts 
where  rivers  receive  torrents  towards  the  end  of  their, 
course,  notliing  has  ever  been  carried  on  to  the  sea,.^ 
but  the  minute  particles  which  float  in  tlie  water,; 
wlule  its  volume  gives  rapidity  to  its  current,  not-' 
uithstandin;;  the  sitiallness  of  the  declivitv.— ^.  The' 
transportation  of  large  materials  by  running  waters 
has  therefore  long  since  ceased,  -except  where  rapid 
torrenis  formed  by  abundant  rains,  have  cut  their 
way  through  slopes  of  the  rubbish  produced  by  the 
crumbling  down  of  steep  sides,  and  have  not  yet 
sufficiently  widened  their  channel,  'nor  cleared  it  to 
the  solid  rock.    -Now  here  already  we  have  a  chrO' 
nomettr  ;  for  in.. passing  over  mountains,  and  even 
stony  hills,  we  find  many  channels  of  ancient  tor- 
rents, which  have  been  thus  cut  in  large  heaps  of 
rubbbl^.and  of  which  tlie  sides  are  now  bound  by 
vegetalion ;  while  fin  others,  the  sides  continue  to 
crumble  down^  because  their  demolition  has  not  yet 
carried  them  far  enough  back  to  be  out  of  reach  of 
the  tprrent  whm  it  is  swelled.     If  the  continents 
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were  of  unfathomable  antiquity,  all  these  operations 
would  certainly  have  been  long  since  ternunated. — 
6.  astly,  wherever  the  stream  has  more  space  to 
spread,  and  its  rapidity  is  consequently  diminished, 
after  the  cavities  in  its  course  have  been  filled  up, 
and  the  bottom  levelled,  the  earthy  particles,  which 
had  floated  in  tlie  water  while  it  was  rapid,  are  de* 
posited  on  its  borders.  Hence  originate  the  alluvial 
soils  formed  in  some  parts  of  the  courses  of  all 
rivers  and  their  branches,  from  the  highest  vallies 
among  mountains,  down  to  the  sea.  In  many 
places,  the  progress  of  these  new  soils  within  deter^ 
mined  periods  is  well  known ;  and  when  this  pro^ 
jgress  is  compared  with  the  totality  of  the  eftect, 
which  is  always  visible,  it  is  impossible  to  suppose 
that  our  continents  have  existed  during  any  very 
great  number  of  ages. 

938.  These  are  facts  very  opposite,  as  well  to  the 
hypothesis  of  the  excavation  of  vallies  by  running 
waters,  as  to  its  consequences,  with  regard  to  an  iiii« 
memorial  antiquity  in  our  continents.  When  I  esta- 
blished these  facts  in  my  first  geological  work,  I  gave 
of  each  of  them  some  precise  examples,  whichi  I 
expected,  would  be  suflicient  to  fix  the  attention  of 
all  persons  interested  in  the  history  of  the  earth,  who, 
fi'om  such  instances,  might  every  where  discover 
the  same  effects,  produced  by  the  same  visible 
causes  ;  and  I  proceeded  immediately  to  the  geolo^ 
gical  consequences  naturally  resulting  from  tbem» 
In  this  expectation  I  was  deceived ;  <uid  many  works 
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have  Bince  appeared,  wherein  operations^  tiie 
existence  of  which  I  imd  refuted,  are  again  consi-- 
deredas  certain,  while  to  those  really  existing  no  at- 
tention is  paid.  This  is  paiticularly  the  case  with 
Mr.  Playfair^  whO|  having  himself  observed  but  - 
little,  has  only  quoted  from  the  works  of  others  such 
passages  as  lie  has  thought  fat^ourablc  to  the  theory  of 
bis  friend  Dr.  IJutton  ;  a  circumstance  by  which,  as 
I  have  said,  I  was  determined  to  continue  my  obser- 
vations in  England^  and  particularly  in  the  counties 
referred  to  in  his  work. 

939.  It  is  for  this  reason  that  I  have  already  de- 
scribed  tlie  mouths  of  the  rivers  in  the  counties  of 
Suffolk  and  Esstv,  on  the  eastern  coast  of  Epf gland; 
tiiosc  of  the  rivers  of  Somersetshire  and  Gloucester- 
shire on  the  western  coast;  and  on  the  southern, 
whence  Mr.  Playfair  principally  takes  his  exaniples, 
tliose  of  all  the  rivers  of  Hafnpshire^  Dorsets/iire, 
and  Devonshire,  except  the  Aj;  and  the  Otter,  in 
tlie  latter  count}-.  Now  these  rivers,  as  I  have  evi- 
dently shown,  have  been  so  far  from  forming  the 
openings  through  which  tliey  arrive  at  the  sea,  that 
their  sediments,  together  with  those  of  the  tides,  are 
tending  to  obstruct  these  openings.  In  my  present 
journey,  I  obiserved  the  mouths  of  tlie  Ax  and  the 
OtteTf  which  I  had  not  had  an  opportunity  of  seeing 
the  year  before ;  and  going  on  into  Cornwall,  I  ex- 
amined tliose  of  all  the  rivers  around  the  whole  coast 
of  that  peninsula,  it  being  on  the  latter  that  Mr. 
playfair  lays  the  principal  stress.  ,  I  observed  also  the 
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rise  of  nearly  all  the  rivers  of  that  county  and  2>e- 
vonshirCy  together  witli  great  part  of  their  courses. 
Moreover,  while  I  pursued  these  last  observations 
in  the  interior  parts  of  the  country,  I  particularly 
.  fixed  my  attention  on  the  mineral  strata^  their  situa- 
tions, and  their  relative  associations,  especially  in 
the  parts  where  granite  appears,  this  being  likewise 
an  important  object  in  the  examination  of  the  Hut- 
tonian  theory.  Such  are,  briefly,  the  principal  points 
of  my  observations  in  the  following  travels,  in  the 
course  of  which  will  also  be  introduced  many  other 
geological  objects  intermixed  with  the  above. 

June  28/A.  In  arrivinjr  from  Charfnotith  on  the  top 
<rf  the  hills  dividing  Dorsetshire  from  DevonshirCj 
the  latter  county  presents  one  of  those  beautiful  rural 
prospects,  which  are  so  frequently  to  be  seen  in  this 
part  of  Englajid.  The  soil  being  very  fertile,  the 
fields  are  separated  by  fine  hedge-rows  interspersed 
with  trees,  and  the  meadows,  through  which  the  Ax 
meanders,  extend  on  both  sides  to  a  great  distance. 
A'Vminster  stands  in  the  middle  of  this  cheerful  land- 
cape ;  and  by  this  tow  n  the  river  passes  in  its  way  to 
'  Axmouth^  where  it  falls  into  the  sea. 

940.  As  I  descended  the  hills  on  this  side,  I  again 
.  found  on  their  slope  tliose  strata  of  yellowish  lime- 
^tone,  %whic^I    had  observed  beneath  the   chalk 
•  in  various  parts  of  Dorsetshire.     These  strata  pre- 
sent their  section  on  the  side  next  the  valley  of  the 
.  AfP  i  and  in  the  projecting  parts,  vvbere  their  lateral 
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sections  appear,  they  are  seen  to  incline  inwards: 
Longitudinal  fractures,  attended  by  successive  subsi- 
dences towards  the  valley,  form  here  several  terraces,  " 
one  below  another,  such  as  I  have  already  described 
on  the  slopes  of  mahy  other  hills  ;  arid  this  valley  has 
certainly  not  been  hollowed  out  by  the  river ;  for 
besides  that  the  latter  has  raised  the  soil  by  its  sedi- 
ments, on  which  the  meadows  are  formed,  these  hilli 
on  the  left  side  are  of  great  height,  while  those  on  the 
right  are  very  low.  From  the  sldpe  of  the  former 
hills,  I  saw  also  large  meadows  in  another  vale  on  the 
western  side,  containing  one  6f  the  principal  branches 
of  the  Axy  called  the  JVest  xvaters^  formed  by  the  junc- 
tion of  some  small  streams  which  I  had  afterwards 
an  opportunity  of  observing.  '  ■ 

941.  I  did  not  stop  at  Aswinster,  but  proceeded 
immediate]}'  to  Honiton.  I  had  again  entered  De- 
vonshire by  this  road,  because  I  was  fir^t  going  t6 
Ashfieldy  a  house  on  the  soutliern  slope  of  the  Blade- 
dawn  hills,  a  little  more  than  a  mile  beyond  Homion, 
to  which  I  had  been  invited  by  Mrs.  M.  A.  Buhges, 
with  whom  a  particular  object  had  brought  me  into 
correspondence,  though  I  was  not  yet  "personally  ac- 
quainted with  her ;  and  her  vi  ish  to  promote  my  views 
has  since  induced  her  to  undertake  the  translation  of 
ray  travels.  When  I  made  her  this  first  visit,  she  had 
resided  twenty  years  in  Devonshire,  and  was  well  ac- 
quainted with  many  parts  of  it,  especially  on  the 
coasts.  I  found  her  living  in  a  very  pleasant  neigh- 
bourhood, in  which  I  have  since  spent  much  time  in 
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a  manner  no  less  agreeable  to  nie  than  conducive  to 
my  purposes.  Mrs.  Surges,  and  her  very  wortliy 
friend  Mrs.  A.  Elliott,  >vho  has  also  long  been 
settled  here,  being  intimately  connected  with  the 
family  of  General  Suicon:  at  JVolford  Lodge^  which 
is  at  the  top  of  a  combe  in  these  hills,  and  having 
had  an  oportunity  of  purchasing  fields  adjoining  to 
each  otlier  in  the  same  combe,  have  built  there. two 
houses,  very  pleasantly  situated;  Eglands  is  the 
name  of  Mrs.  A.  Elliott's  house,  viS  Mhjield  is  o(  Mrs. 
Burges's.  These  hills  themselves,  which,  in  my  first 
journey,  I  had  not  stopped  to  examine,  formed,  in 
the  present,  one  of  my  particular  objects.  I  had  men* 
tioned  my  wish  to  observe  tliem  in  a  letter  to  Mrs. 
Burges,  who  having  spoken  of  it  to  General  Simcoe, 
he  was  so  good  as  to  offer  me  his  assistance  in  the 
most  friendly  manner.  I  shall  never  forget  that  ex* 
cellent  man,  whose  character  endeared  him  to  me 
even  more  than  the  services  for  which  I  was  tlien  in* 
debted  to  him ;  and  it  occasioned  nie  the  most  lively 
r^ret  that  the  friendship  which  I  tlien  formed  with 
him,  and  have  since  continued  with  his  estimable 
family,  was  so  soon  interrupted  by  his  death ;  but  he 
still  lives  in  the  memory  and  regard  of  all  who  had 
the  advantage  of  being  intimately  acquainted  with  him. 

942.  I  shall  now  explain  oo  what  account  I  was 
desirous  to  obtain  a  particular  knowledge  of  this 
part  of  Devonshire.  It  has  been  shewn  in  the  Ele^ 
pientary  Treatise^  and  in  the  Introduction  to  these 
Travels^  that  one  of  tlie  phenofnena  which  characterize, 
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'OS  well  the  nature  of  the  catastrophes  undergone  by 
our  mineral  strata^  as  tlie  place  and  the  period  of 
those  events,  consists  in  the  masses  of  stones^  of  vari** 
ous  kinds,  scattered  on  the  surface  of  the  continents, 
as  well  on  the  sammits  and  slopes  of  hills,  as  in  plains. 
In  order  fully  to  judge  of  the  connexions  of  this  phe- 
nomenon, and  of  its  importance  in  Geology,  all  its 
different  circumstances,  well  determined,  must  be  em- 
braced, and  no  hypothesis  must  be  framed  for  parti- 
cular cases,  considered  as  merely  locals  while  they  ar^ 
in  reality  common  to  many  countries. 

943.  This  is  a  defect  into  which  Mr,  Playfair  has 
fallen,  from  bis  prepossession  in  favour  of  the  Hut* 
tonian  theory ;  wherein  it  is  supposed  that,  since  the 
birth  of  the  continents,  the  stones  scattered  over  their 
surface  have  been  disseminated  by  running  waters ; 
an  hypothesis  which  would  require  that  these  conti- 
nents should  be  of  an  incalculable  antiquity,  'but 
which  cannot  account  even  for  the  most  inconsidera- 
ble number  of  the  cases  constituting  the  whole  of 
this  great  phenomenon.     Mr.  Playfair,  having  him-» 
self  met  with  some  places  where  this  hypothesis  U 
inadmissible,  has  considered  tliose  as  local  exceptions, 
and  has  formed  particular  hypothqpes  for  the  pur-* 
pose  of  explaining  them :  of  this,  an  example  rela- 
ting to  the  hills  which  I  have  just  mentioned   ap- 
pears hi  the  following  passage,  p.  375.     **  The  road 
'*  to  Exeter  from  Taunton  Dean^  between  the  latter 
"  and  Honilony  passes  over  a  large  heath  or  down, 
^'  considerably  elevated  above  the  plain  of  Tauntofu 
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"  The  roc/V  which  is  the  base  of  this  heath,  as  Jar  as 
*'  can  be  duscoveredy  is  limesto/iCf  and  over  the  sur-. 
^  face  of  it  large  JUnts^  in  the  form  of  gravel,  are 
"  very  thickly  spread.  There  is  no  higher  ground 
"  in  the  nei<ihbourhood  from  which  tliis  crravel  can 
"  be  supposed  to  have  conic,  nor.  any  stream  tliat 
can  have  carried  it,  &o  that  no  explanation  of  it 
remains,  but  that  it  is  formed  of  the  Jlmts  con- 
"  tained  in  beds  of  Umcstoiic,  which  are  now  worn 
"  away.  The  Jl'uUs  on  the  heath  are  precisely  of 
*'  the  kind  found  in  lime-stone  ;  many  of  them  are 
^*  not  much  worn,  and  cannot  have  travelled  far 
"  frpni^  the  rock  in  which  they  were  originally  con- 
'^  tained.  It  seems  certain,  therefore,  that  they 
"  are  the  debris  of  lifne-stone  strata,  now  entirely 
*'  decomposed,  that  once  lay  above  the  strata  whicli 
**  at  present  form  the  base  of  this  elevated  plain, 
"  and   probably  covered  them  to  a   considerable 

'^  height The  same  remarks  may  be  made  on  the 

*^  high  plain  of  Bliickdawn^  which  tlie  road  passes 
^*  ovcjr.  in  going  from  Exeter  to  the  westward.  1  be 
^^  Jlints  there  are  disseminated  over  the  surface  as 
"  thickly  as  in  the  other  instance,  and  can  be  ex- 
*'  plained  only  on.  the  same  supposition."  There  is 
here  a  topographical  mistake,  which  I  must  ex- 
plain, because  of  the  descriptions  tliat  will  follow. 
The  Blackdowns  are  the  hills  passed  over  between 
Taunton  and  Honiton ;  and  those  to  the  westward  of 
Exeter  are  the  Haldon  hills. 
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944.  If  Mr.  Playfair  had  known  how  cOmnH)n  ard 
the  two  circumstances  whkh  he  has  here  remarked, 
namely,  that  there  isne\\herB,ny  higher  ground  in  the 
ndghbourhoodj  fwr  any  stream  that  can  have  carried 
the  stones  alluded  to,'  he  would  not  have  sougl^t  a 
particular  cause  for  the  explanation  of  the  flints 
scattered  over  the  Blackdazcn  and  Haldon  hilts.  In 
countries  where  /lills  are  the  only  eminenceB,  these 
drcumstances  must  always  belong  to  their  summits ; 
which  however  are,  for  the  most  part,  covered  with 
larger  or  smaller  stony  masses,  not  only  of  kinds 
known  to  have  been  formed  within  certain  strata^  as 
the  siiiceSy  hutjragmefits  of  strata  of  various  species, 
and  these  masses,  as  I  have  shewn  in  my  preceding 
travels,  are  often  different  on  ridges  of  hills  forming 
the  opposite  sides  of  t  he  same  valley.  It  would  there* 
lore  be  necessary  to  have  recourse  to  as  many  par- 
ticular explanations,  as  there  are  differences  in  the 
nature  and  situation  of  these  scattered  stones ;  and 
this  has  in  fact  been  done  by  Mr.  Playfair  with  res* 
pect  to  another  case  in  tVorcestershirCj  between 
Broamsgrace  and  Birmingham^  which  he  has  pro- 
ceeded to  adduce  in  the  same  passage.  This  spot 
also  I  have  visited ;  and  when  I  shall  come  to  that 
part  of  my  travels,  I  will  mention  what  is  said  of  it 
by  Mr.  Playfair.  Nothing  can  involve  the  natural 
sciences  in  greater  obscurity  than  such  attempts  to 
explain  by  particular  causes,  differing  from  each  other 
as  the  particular  cases  happen  to  differ,  those  pheno- 
mena which,  from  their  common  characters,  must  be 
connected  by  one  general  causeJ  i 
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945.  Still  however,  if,  in  tlie  case  here  in  question^ 
'^  tlie  rock  which  is  the  base  of  the  heath  or  down  ol 
*•  the  Blackdmvn  hillsy  as  far  as  can  be  discovered^ 
"  were  really  of /i/»e-^/(?w; — if  its  strata  contained 
^^  Jlints ; — if  those  scattered  on  the  heath  were 
"  precisely  of  the  kind  found  in  this  lime- stone  ;' 
circumstances  all  taken  for  granted  by  Mr.  Playfair, 
we  should  have  no  reason  to  be  surprised  at  his  expla- 
nation, for  it  would  be  an  immediate  conclusion  fix>m 
facts.  Tims  readers,  unused  to  observations  of  this 
kind,  and  not  doubling  the  reality  of  the  facts,  must 
have  considered  them  as  affording  a  proof  that  our 
continents  had  been  subjected  to  atmosptierical 
actions,  during  an  incalculable  number  of  ages.  But, 
as  I  have  been  more  accustomed  to  observe  natural 
phenomena,  as  well  as  to  judge  whether  other  obser* 
vers  had  taken  tlie  necessary  precautions  to  ascertain 
the  facts  which  they  described,  and  as  I  did  not  find 
in  this  passage  of  Mr.  Playfatr  any  reason  to  suppose 
that  he  detailed  these  circumstances,  from  his  own 
observation,  I  conceived  that  he  spoke  only  fi-om 
casual  reports,  and  that  he  had  himself  seen  nothing 
more  in  travelling  along  this  road,  than  the  phenome- 
non of  the^ints  scattered  on  the  heath.  It  was  on 
this  account  that  I  had  determined  to  observe  all 
these  hills,  with  the  various  circumstances  attending 
this  phenomenon,  which  therefore  was  my  first  object 
in  tlie  present  journey ;  but  these  circumstances  pro* 
ving  very  interesting,  I  extended  my  observations 
ftutber  than  1  had  designed ;  and  it  was  not  till  the 
following  year  that  I  visited  a  spot  near  which  Mr. 
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Playfair  has  passed  in  travelling  along  tlie  strait  ix)ad 
from  Taunton  to  Honiton^  over  the  eastern  extremity 
of  the  Blackd&wn  hills^  and  to  which  he  probably 
illudcs,  though  certainly  without  having  seen  it.  But 
before  I  shall  come  to  the  description  of  this  particu- 
lar party  Mr.  Playfair  will  have  found  sufficient 
reason  to  judge  that  he  must  have  been  ill  informed 
by  those  to  whom,  without  doubt,  he  addressed  him-* 
self  on  the  road ;  as  is  very  frequently  the  case  witl^ 
travellers^ 

9+6.  My  observations  in  this  part  of  the  country 
will  embrace  many  diflerent  objects,  all  relating  to 
Hicse^inti  and  their  origin ;  in  order,  therefore,  tliat 
they  may  be  clearly  understood,  I  shall  begin  by 
giving  a  brief  description  of  the  Blackdozvn  hillSf  of 
which  the  circumstances  essential  to  the  subject  will 
be  successively  seen,  when  I  shall  proceed  to  par- 
ticular details.  The  first  j)oint  to  be  examined  con- 
cerned the  limC'Stont:  now  I  have  made  many  excur- 
ttons  on  these  hills,  as  well  on  their  summits  as  on 
their  slopes ;  and  I  have  not  found  this  stone  in  any 
part,  except  the  spot  above  mentioned.  In  evei'y 
other  part  of  the  Blackdozvn  ridge,  the  base  of  these 
high  heaths,  though  completely  overspread  with  tlints,| 
consists  as  far  as  can  be  discoveredy  of  nothing  but 
strata  of  ^ai2^  and  safid-stone.  Moreover,  the  Jlintn 
spread  over  these  hills  differ  from  tlie  chalk  Hints  by 
the  size  of  some  of  their  masses,  by  their  colour,  and 
especially  by  the  calcedonif  with  which  many  of  tlieir 
cavities  are  lined,  a  character  not  found  in  those 

belonging 


belonging  to  any  of  tlie  calcareous  strata  of  this 
country. 

I?+7.  Tlic  Blachdoxm  hills  form  the  western  side  of 
Cbe  valley  of  the  Otter ^  from  the  origin  of  that  small 
river,  seven  or  eight  miles  above  Haiiitoriy  to  within 
some  distance  of  Ottery  St.  Mary :  there  these  hills 
cease  to  follow  the  river,  but  they  extend  considera- 
bly in  breadth  towards  the  west;  and  their  whole  out- 
line l/cars  the  impression  of  the  subsidawcs  to  which 
the  low  grounds  at  their  foot  are  to  be  ascribed.     I 
must  here  remind  my  reader  of  the  meaning  of  the 
word  crmbCf  which  is  well  understood  in  these  coun- 
tries and  many  others,  but  which  ought  to  have  a 
correspondent  term  in  all  languages,  as  well  as  those 
ijivalUcs  and  vales  ;  it  being  one  of  the  most  impor- 
tant features  of  the  surface  of  the  continents.     Combes 
then  arc  cavities  very  frequently  wider  and  deeper 
than  many  of  the  vales  through  which  rivers  flow ; 
tliough  it  is  impossible  tliey  can  at  any  time  have 
afforded  a  passage  to  rivers,  for  it  is  their  nature  to 
terminate  in  the  upper  part  of  ridges  of  hills;  inso- 
much  that  throug[i  many  of  them  no  water  ever 
passes  but  that  of  the  rains  which  fall  on  the  grass 
wherewith  they  are  covered.     It  is  in  the  very  cause 
of  the  formation  of  cornbes  that  the  small  permanent 
streams  flowing  in  some  of  them  orfginate ;  I  mean  a 
subsidence  between  two  JractureSy  by  which  have 
been  produced,  in  the  sides  of  these  cavities,  sections 
of  the  strata^  where  the  waters  filtrating  through  the 
upper  soils  find  an  issue ;  and  the  streams  formed  by^ 
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the  junction  of  the  waters  of  these  lateral  springs  are 
more  considerablei  proportionally  as  the  combes  ex- 
lend  farther  before  they  terminate  towards  the  top  of 
the  hills. 

948.  This  is  one  of  the  circumstances  indicative 
of  the  catastrophes  to  which  the  Blackdoxvn  hills  are 
to  be  ascribed  :  for  they  are  now  eminences ,  only 
because  the  masses  originally  forming  the  continua- 
tion of  the  strata  that  compose  them  subsided  around 
them;  that  subsidence  having  been  followed  by  many 
other  changes,  while  they  were  still  covered  by  the 
sea,  and  consequently  at  a  period  anterior  to  the 
birth  of  the  continents  The  whole  circumference  of 
this  chain  of  hills  is  intersected  with  combes^  producing 
grass  or  com  on  a  loose  soil,  which  is  different  from 
that  of  the  higher  parts,  and  therefore  cannot  have 
been  washed  down  from  them  by  the  rains.  Three 
principal  combes  succeed  each  other  along  the  right 
bank  of  the  Otter ,  from  the  point  where  rtie  eastern 
extremity  of  the  hills  is  crossed  by  the  high  road, 
from  Taunton  to  Ho  niton  ;  these  are  called  Combra-^ 
Icigh,  Jzcliscombe^  and  Hembercombe ;  and  they  lie 
between  promontories  which  differ  in  breadth,  and 
have  likewise  distinctive  names :  Combraleigh  is 
between  Haj^t ridge  hdl  and  that  of  *S'/.  Cyrcs,  called 
also  Combraleigh  hill ;  AwUscombe  is  between  the 
latter  and  Hembury  Fort  hill,  so  named  because  of 
an  ancient  camp,  commonly  supposed  to  be  Roman, 
of  which  there  are  still  vestiges  at  its  extremity;  and 
Hembercombe^  wherein  is  the  yilleige  oi  Broad  Hem- 
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iurff.  is  between  Ilembury  Fort  hilt  and  Upcof  Pen, 
ionxiiiv^  tlie  termination  of  tlic  Blackdoxcn  hills  or 
this  side.  All  these  promontories  have  themselves 
experienced  tlie  eft'ect  of  tlie  catastrophes  which  pro- 
duced tlie  valley  of  the  OttC7\  and  the  <:ombcs  com- 
Hiunicrttin-gf  with  it:  across  Hartridi^e  hill  there  is  a 
wide  iiitersection ;  the  extremity  thus  cut  off',  named 
Dumpdon  hitlj  is  of  equal  height  with  the  rest,  and 
also  ha&  on  it  the  remains  of  a  camp :  the  end  ol 
Jhmbury  Fort  hill  is  cut  down  abruptly  below  the 
camp  or  fort ;.  va\A  a^  some  distance  in  front  of  this, 
near  the  village  of  Bucficrell,  there  is  a  low  hilly  ridge 
nearly  insulated,  which  >s  called  Buckcrell  knap. 
Such  is  the  aspect  of  the  Blackdoxcn  hills  on  the 
southern  side,  where  every  circumstance  renders  it 
manifest  that  not  only  these  combes,  but  the  trans- 
versal fractures  €>f  the  promontories,  are  conse- 
quencos  of  the  catastrophe  which  formed  the  valley  ol 
the  Otttr^  itself  very  irregular ;  and  of  this  farther 
indications  will  appear,  in  the  following  detail  of  my 
observations. 

June  9,dth.  I  went  with  Mrs.  Burgcs  from  A,sh- 
field,  which  is  in  the  parish  of  Jxcliscoynbe,  to  IVolford 
J.od^re,  whither  General  Simcoe,  w  ith  Mrs.  Simcoe 
and  part  of  his  faniily,  had  returned,  on  purpose  to 
receive  me,  from  another  house  belonging  to  him  at 
Badleigh  Salter  ton,  a  village  on  the  coast  near  the 
mouth  of  the  OtteVy  where  he  frequently  resided. 
Knowing  what  were  the  objects  that  I  wished  to 
©bserve,  he  led  me  that  first  day  along  an  abrupt  part 
^  of 
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of  the  hill  called  Pen  pointy  which  advances  into  the 
combe  on  the  western  side  of  his  house,  and  of  which 
the  foot  has  been  cut  to  form  a  walk.  He  shewed  me 
there  the  natural  strata  of  the  hill ;  for  their  section^ 
produced  by  some  anterior  cause,  is  seen  wherever 
the  loose  soil  of  the  slope  is  cleared  away.  The 
strata  thus  discovered  are  considerably  below  the 
surface  over  which  ihe  fiints  are  scattered  :  now  at 
what  period  could  these  strata  have  been  formed  ? 
Can  we  suppose  that,  according  to  the  hypothesis  of 
Mr.  Playfair,  it  was  subsequently  to  the  origin  of  the 
continents,  and  by  the  decomposition  of  any  kind  of 
strata  containing  the  Jiints  ?  A  direct  proof  to  the 
contrary  here  appears ;  for  these  strata^  in  which 
there  are  no  flints,  consist  of  pure  sand^  and  not  VimC' 
itone ;  and  as  they  contain  a  multitude  of  small 
marine  shells,  chiefly  chamce  and  gryphites^  they 
must  necessarily  have  been  formed  on  the  bottom  of 
the  sea,  such  as  they  now  are.  This  sand  is  so  fine, 
so  pure,  and  so  loose,  that  it  easily  crumbles  down; 
and  the  ahdls  are  so  brittle,  that  few  of  them  can 
resist  the  pressure  of  the  fingers.  They  must  have 
been  penetrated  with  some  acid,  which  does  not 
abandon  the  calcareous  earth  to  nitrous  acid ;  for 
when  the  latter  is  applied,  no  effervescence  is  pro- 
duced. In  this  sand  are  concretions  formed  around 
some  of  the  marine  bodies,  which  are  preserved 
within  them.  I  have  seen  in  other  places  sand,  and 
even  ^lay,  wherein  all  the  shells  have  vanished,  ex- 
cept those  enclosed  in  similar  concretions.  There 
are  also  in  these  strata  some  singular  gcodeSy  which, 
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tv'khin  an  argillo-fcrrugiiious  crust,  contain  a  bkdc 
powder,  becoming  deep  red  on  exposure  to  the  air ; 
but  1  have  not  had  an  opportunity  of  knowing  more 
of  its  nature. 

549.  Here  then  already  we  find  very  distinct 
strata,  which  lie  much  below  the  surface  covered 
with  JllntSy  and  belong  to  the  base  of  tlie  hill ;  but 
they  are  not  of  limes  t  one  ^  as  Mr.  PI  ay  fair  had  sup- 
posed. Besides,  it  is  evident  that  tiiey  were  formed 
in  the  sea,  such  as  we  now  find  them,  since  they  con- 
tain vast  quantities  of  its  shells,  which  must  have 
been  deposited  there,  like  many  others  that  I  have 
,  described,  chiefly  in  DorsetsJnre  and  Huiupshirc^  at  a 
period  much  anierior  to  that  of  the  retreat  of  tlie  sea 
into  its  present  bed ;  for  no  gri/phites  are  now  found 
on  these  coasts. 

July  ]st.  Having  returned  to  IFolford  Lodge^ 
General  Simcoe  led  me  on  the  summit  of  the  Blacks 
dcrwn  hills',  behind  his  hous6,  where  wc  saw  a  great 
extent  of  common,  which  he  had  Just  begun  to  en- 
close. The  soil  consists  of  a  yellowish  argillaceous 
sand,  intermixed  witli  angular  fragments  oijlint ;  and 
in  some  places,  large  masses  of  these  stones  lie  on 
the  surface  in  such  astonishing  abundance,  that  there 
is  scarcely  room  for  grass  and  heath  to  spring  up 
between  ttiem.  The  largest  flints  had  been  picked 
up  and  collected  into  heaps,  wherever  cultivation 
was  intended  ;  and  I  saw  afterwards  several  more  of 
these  heaps  in  other  parts  of  the  same  hills.     The 
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flints  abound  on  the  slopes  as  well  as  on  the  summits, 
and  lie  at  a  greater  or  less  depth  under  loose  superficial 
soils,  which,  in  different  places,  are  of  different  kinds; 
and  some  of  the  masses  of  these  stones  are  not  less 
than  five  feet  in  length, 

950.  As  for  the  nature  of  these^ints,  they  arc  very 
brittle,  being  easily  broken  with  a  hammer ;  most  of 
tliem  are  mutilated,  but  such  as  retain  their  original 
surface  have  the  crust  which  is  common  to  JlhUs : 
they  differ  much  in  transparency ;  the  most  trans- 
parent are  of  a  yellovvish  colour;  in  proportion  as 
they  are  more  opakc,  they  become  whiter,  and  some 
are  absolutely  white  ;  yet  these  strike  fire  with  steel 
like  the  others.     But  the  circumstance  which,  as  I 
have  already  mentioned,   most  distinguishes   them 
fronfi  the  Jliuts  in  chaik,  the  only  kind  of  strata  in 
this  country  wherein  flints  are  found,  is  that  many  of 
their  cavities  are  lined  with   mamillary  calcedony^ 
generally  yellowish,  but  sometimes  of  a  milky  colour, 
like  opal.     These  flints  contain  marine  bodies,  many 
of  which  were  shown  me  by  general  Siuicoe ;  they 
are  chiefly  echiniteSy  (not  found  in  the  lower  strata,) 
and  chamcB :  in  some  of  the  stones  there  are  cavities 
retaining  impressions  of  marine  bodies  ;  but  there  are 
various  kinds  of  shells  to  which  the  stria  observed  in 
them  may  be  referred.     Some  of  these  cavities  ap- 
pear to  have  been  produced  by  eyiirochi ;  the  bodies 
themselves  are  destroyed,  but  the  cavities  preserve 
their  form,  the  centre  being  occupied  by  a  suiall 
column  of  f  ilex  moulded  within  the  tube  of  the  en- 
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trochus;  I  have  seen  the  same  circumstence  in 
stones  of  other  kinds.  JVl'rs.  Burges  has  !h  her  col- 
lection a  small  conm  Ammonis  found  in  the  gravel 
near  EglundSj  whicii  must  have  belonged  to  these 
flints;  the  shell  itself  is  destroyed,  but  tlic  nucleus 
is  semi-transparent,  and  in  a  cavity  appear  calce- 
donic  mamillae. 

951.  Such  is  the  surface  of  the  Blackdonm 
hillsy  very  similar  to  that  of  the  Haldon  hiils  on 
the  westward  of  Exeter ;  and  had  Mr.  Playfair 
stopped  to  examine  it,  his  hypothesis  would  cer- 
tainly never  have  presented  itself  to  his  mind  :  for 
if  these  Jluits  had  been  contained  in  calcareous  strata 
decomposed  by  the  atmospherical  actions,  they 
would  be  found  accumulated  on  the  rcmaininir  strata 
of  the  same  kind,  the  decomposition  of  which  would 
still  continue.  Mr.  Playfair  himself  Jias  observed 
tliat  there  is  no  ground  here  higher  than  these  hills, 
whence  the  Jiints  could  have  been  brought  down ; 
he  might  therefore  have  comprehended  that  neither 
could  the  loose  soil  in  which  they  are  buried,  in 
many  places  to  a  great  depth,  have  been  brought 
from  any  other  spot  on  the  existing  continent 
Lastly,  by  examining  the  Jiints  themselves,  he  might 
have  seen  their  dissimilarity  to  those  of  the  strata 
of  chalky  the  only  calcareous  strata  in  which,  as  I 
have  already  said,  ^iuy  Jlhits  are  in  this  country  con- 
tained. 

952.  These 
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952.  Thesejlifits,  indeed,  must  ceitainly  have  been 
formed  in  some  kind  of  calcareous  strata^  but  they 
were  disengaged  by  the  dmolufioft  of  tliose  strata^ 
while  still  covered  by  the  sea;  foVj  as  I  have  said 
above,  the  mass  of  the  hills,  so  far  as  it  is  known,  is 
•composed  only  of  strata  of  loose  sand  or  sand-stone* 
In  some  parts,  tlie  uppermost  strata  contain /er-^ 
ruginous  concretions^  fragments  of  which  have  been 
spread  over  the  surface  by  tlie  catastrophes.  Gene- 
ral Simcoe  carried  me  to  one  of  the  summits,  where 
be  showed  me  a  great  number  of  ancient  pits,  madey 
as  is  supposed,  by  the  Romans,  for  the  purpose  of 
taking  out  these  concretions,  and  extracting  iron  from 
them.  In  these  cavities  are  found  quantities  of  very, 
heavy  blackish  stones,  and  iron  scorise,  whence  it 
should  seem  that  the  ore  was  smelted  on  the  spot 
I  shall  now  show  what  kinds  of  strata  prevail  be- 
tween these  of  the  summit  of  the  hill,  and  the 
others  at  a  lower  level,  in  the  grounds  belond;ing  to 
iVolford  Lodge^  which  I  have  already  described,  and 
which  no  less  evidently  are  original  strata^  since 
they  contain  marine  bodies. 

953.  General  Simcoe  led  me  down  from  this  sum- 
mit to  tlie  upper  part  of  llcmbercombe^  between 
Hembury  Fort  Itill^  and  Upcott  Pe?iy  where  are 
worked  two  different  strata  at  a  small  vertical  dis- 
tance  from  each  other,  which  \\  ill  show  still  more 
distinctly  what  is  the  base  ojthis  heath  covered  with 
flints :  the  sections  of  these  strata  appear  towards 
the  part  where  the  declivity  is  most  rapid ;.  they  arc 
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hoihoi  sandy  partly  consolidated  in  large  concretions^ 
and  they  are  separated  by  a  stratum  of  pure  sand. 
•This  is  a  new  example  of  the  phenomena  which  so 
evidently  prove  that  tlie  solid  strata  have  not  been 
indurated  hy Jusiony  as  is  pretended  in  the  liuttonian 
theory ;  for  had  such  been  the  cause  of  their  consolida- 
tion, the  whole  of  these  sandj/  strata  would  have 
been  affected  by  it. 

954.  These  strata  are  worked  pnincipally  on  ac- 
count of  the  concretions  contained  in  the  lowest, 
•which  are  used  as  whet-stoneSy  to  sharpen  scythes, 
reaping  hooks,  and  otlicr  coarse  instruments.  When 
these  masses  are  first  taken  out  of  the  quarry,  they 
are  easily  split,  according  to  the  direction  (known 
by  the  workmen)  in  which  they  had  lain  in  the  stra- 
tum, into  flags  about  two  inches  tliick ;  and  these, 
while  they  still  retain  the  humidity  of  the  quarry,  are 
divided  across  into  equilateral  pieces  about  nine 
inches  in  length,  which  afterwards,  with  a  kind  of 
hard  steel-edged  hatchet,  are  cut  into  the  shape  of  a 
weaver's  shuttle.  Although  the  concretions,  while 
in  this  state,. are  so  easily  cut,  yet  the  sand  that  com- 
poses them  is  extremely  hard,  for  in  this  operation 
abundance  of  sparks  are  continually  produced ;  but 
the  stones  thus  cut  become  very  hard  themselves, 
when  they  have  had  time  to  lose  their  original  hu- 
midity. 

^55.  This,  as  I  have  said,  is  the  stratum  princi- 
pally worked ;  but,  for  that  purpose,  it  is  necessary 

to 
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to  open  galleries  of  the  height  of  a  man  ;  and  these 
are  carried  through  the  upper  stratum  whicli  also 
contains  concretion,  and  through  that  of  pure  $atid 
MrWch  lies  between  them.  But  the  concretions  ia 
the  upper  stratum  are  very  different  from  those  in 
tlie  lower ;  they  are  much  softer,  and  cannot  be  used 
fi% 'U}het'StO)i€s ;  it  would  not  be  worth  while  to  work 
this  stratum  alone,  but,  as  it  must  be  removed  for 
the  purpose  of  following  the  other,  its  concretions 
are  used  for  building  stones  ;  and  the  largest  of  them 
may  be  cut  with  the  chizel  for  various  purposes. 
The  Whetstones  being  particularly  good,  and  on 
that  account  carried  to  a  great  distance,  many  quar- 
ries have  been  opened,  nearly  at  the  same  level,  all 
around  the  upper  part  of  Hembcrcombc^  from  Hcm^ 
bury  Fort  hill  to  Upcott  Pen. 

9^iG,  These  quarries  are  worked  in  the  following 
manner.  The  slope  is  fust  cleared  away  up  to  the 
icction  of  the  strata^  covered  more  or  less  with  loose 
soil :  and  the  earth  thus  removed  forms  on  the  slope, 
in  tlie  part  where  the  strata  are  discovered,  a  kind  of 
terrace,  on  w^hich  the  workmen  have  their  sheds  and 
tools,  and  wiiich  is  widened  by  the  sand  brought  out 
of  tlie  quarry,  and  the  rubbish  of  the  stones  that  are 
cut  on  it.  A  gallery  is  there  opened,  of  a  height  in- 
cluding both  the  strata^  and  of  a  breadth  suflicient  te 
allow  two  men  M'ith  wheel-harrows  to  pfiss  each 
other ;  for  as  they  advance,  it  is  necessary  to 
carry  out,  not  only  the  stones  which  are  detached, 
but  the  sand  of  the  intermediate  stratum  :  this  first 
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gallery  Is  carried  on  only  about  500  feet  into  the 
hill,  in  order  not  to  lengthen  too  much  the  wayfor  the 
wheel-barrows.  The  workmen  afterwards  begin 
again,  from  the  entrance  of  the  quarry,  cuttinjy  to 
nearly  the  same  breadth  as  before,  but  now  throwing 
the  sand,  and  such  of  the  concretious  as  are  useless 
into  the  space  already  cleared.  In  this  manner  they 
"will  continue  to  work,  slopping  always  at  the  same 
point,  as  long  as  tlic  section  of  the  strata  shall  be 
found  sufficiently  near  the  surface  of  the  slope. 
These  strata  have  been  worked  around  this  hill  for 
many  ages  ;  for  the  men  told  me  that,  in  carrying  on 
their  galleries  in  th(5  parts  where  they  work  at  pre- 
sent, they  sometimes  meet  with  ancient  galleries  in 
a  ditlerent  direction,  of  which  neither  the  date,  nor 
the  points  where  they  had  begun,  are  now  -known, 
it  being  useless  to  investigate  tliose  circum- 
stances. 

S.57.  Passages  into  the  interior  parts  of  hilU  are 
scarcely  ever  opened,  without  finding  indications  that 
the  whole  mass  of  the  strata  has  been  fractured^ 
with  unequal  subsidences  of  the  divided  parts :  and 
this  is  seen  here,  as  well  as  in  other  quarries,  which 
I  have  already  mentioned,  especially  in  those  of 
Pcrhcck  (§  6(54),  I  followed  one  of  the  galleries  in 
Upcott  Pen  to  its  extremity  ;  and  the  w  orkman  who 
conducted  me  showed  me  a  space  of  about  fifty  feet, 
in  the  direction  of  tlic  length  of  the  gallery,  between 
two  fractures,  where  the  strata  have  sunk  lower 
than  the  adjacent  masses ;   so  that  the  stratum  of 
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tlie  stones  used  in  building,  which,  in  other  parts,  it 
at  the  top  of  the  gallery,  is  here  at  the  bottom,  the 
itratitm  of  the  whet-stones  having  sunk  about  five  feet 
below  it ;  and  this  change  of  level  could  not  have 
taken  place  without  an  equal  subsidence  of  all  the 
strata   beneath.     The   breadth   of  the   mass   here 
sunken    being  inconsiderable,    tlie  change  of  level 
small,  and  these  strata  much  below  the  surface,  this 
intenial  dislocation  is  not  discernible,   among  other 
irregularities,  on  the  top  of  the  hill ;  but,  after  hav- 
ing seen  the  interior  part,  it  is  easy  to  judge  that  the 
many  great  inflexions  of  the  surface  proceed  from  a 
similar  cause  ;  and  that,  if  these  strata  were  followed 
very  far  inwards,  they  would  suddenly  be  totally 
lost :  this  is  also  the  opinion  of  the  workmen,  who 
told  ine  that,  in  some  of  the  other  quarries,  the  sud- 
den changes  of  level  were  much  greater  than  in  this. 
My  guide  informed  me  besides,  that,  at  some  depth 
below  the  stratum  now  su|)plying  the   whet-stones, 
there  is  known  to  be  another  of  the  same  kind,  which, 
however,  they  do  not  intend  to  work,  so  long  as,  in 
the  upper  stratum,  they  can  extend  their  quarries  in 
breadth,    without   carrying   them  much  farther  in- 
wards ;  because  the  galleries  must  always  begin  at 
the  section  of  the  strata,  and  the  depth  of  this  lower 
stratum  is  such,  that  its  section  cannot  be  laid  open 
on  the  slope,  without  removing  a  great  mass  of  loose 
soil   bclon^inv  to  the  combe.     It  is   thus  that  the 
sections  of  the  strata  produced  by  the  subsidences 
of  which  vallics  arc  the  effect,  are  seldom  seen  in  the 
sides  of  liills  :  because  these  catastrophes  were  fol- 
lowed, 
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lowed,  still  under  the  waters  of  the  sea,  by  other 
operations,  whereby  the  original  sections  of  the 
strata  were  covered  with  materials  of  various 
kinds. 

558.  Thus  the  strata^  on  the  surface  of  which  are 
^scattered  the  masses  oi  flinty  are  known  to  a  consi- 
derable depth  in  this  part  of  the  Blackdown  hillsy  and 
there  is  not  amon«:'  them  the  smallest  trace  of  lime' 
stone ;  they  consist  of  sandj  which,  in  some  strataj 
is  concreted  in  masses  ;  and  a  proof  that  these  strata 
were  formed  on  the  bottom  of  the  sea,  before  the 
birth  of  the  continents,  is  afforded  by  the  marine 
bodies  contained  in  them.  I  have  already  spoken 
of  those  which  are  found  in  abundance  at  a  lower 
level,  in  the  strata  laid  open  near  IVoIJord  Lodge^ 
and  there  are  also  great  quantities  in  the  strata  ]\x'si 
described,  as  well  in  the  sand,  as  in  the  concretions ; 
but  a  change  in  the  state  of  the  sea  had  taken  place 
subsequently  to  the  production  of  the  former  strata^ 
for  the  shells  in  the  latter  are  verv  diftbrent ;  and  the 
late  worthy  Mr.  Edward  Drewe,  the  clergyman  of 
Broadhemburify  procured  for  Mrs.  Burges  a  great 
variety  of  them  ;  among  which  are,  first,  large  ostrece 
and  chamce  ;  but  of  these  scarcely  any  can  be  found 
entire,  though  their  substance  is  become  extremely 
hard,  having  been  transformed  into  Jlints ;  whence 
it  is  manifest  that  the  particles  which  have  united 
the  sand  in  the  concretions  have  been  siliceous.  I 
have  seen  elsewhere  transformations  similar  to  the 
above,  though  differing  in  species ;  for  instance,   in 
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the  mountain  of  Turing  w  here  the  strata^  Gomposed 
of  sand  mixed  with  gravel  of  serpentine^  contain  con- 
cretions  formed  by  alabastine  particle^,  the  substance 
of  the  shells  enclosed  in  them  has  been  changed 
into  alabaster.  In  the  strata  of  Upcott  Pen  there 
are  also  turVineSj  which  directly  prove  this  circula- 
tion of  siliceous  particles  among  the  sandy  strata ; 
for  in  these  shells  the  revolutions  most  distant;  from 
the  mouth,  and  consequentl}^  narrovvest,  not  having 
been  entered  by  the  sand,  arc  filled  with  semi-trans* 
parent  silcjCy  as  I  have  seen  tliosc  in  other  places 
with  agate.  Besides  these,  there  are  here  many 
other  kinds  of  shells,  viytiliy  ?ie7'itce,  osti^ece  resemb- 
ling gryphites  deeply  channelled,  and  even  cor?ma 
AmnioniSj  proving  the  remoteness  of  the  period  at 
which  these  strata  were  formed  in  the  sea  :  one  of 
Mr.  E.  Drewe's  daughters  showed  me  a  larrre  cornji 
Ammonis  found  in  these  strata^  the  shell  of  which 
is  very  well  preserved,  and  is  thicker  than  any 
that  I  have  had  an  opportunity  of  seeing  else- 
where. 

959.  Such  are  the  strata^  "  as  far  as  can  be  disco- 
xeredj^  of  the  BlacMoxvn  hillSy  under  the  scattered 
Jlints.  Though  these  strata^  as  I  have  said,  consist 
mostly  oi  sandy  there  are  differences  between  theiii, 
both  at  different  depths,  and  in  different  parts  of  the 
hills;  and  since  the  superficial^/;?/^  can  neither  have 
been  disengaged  from  calcareous  strata,  nor  tran- 
sported  hither  from  higher  grounds  on  the  existing 
continents^  and  since  also  the  strata  on  uhich  they 
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rest,  doTiti  to  the  known  depth,  contain  marine  hoclic^ 
no  other  explanation  can  be  given  ul  these  phenomena 
than  the  following;  that,  before  tlie  coiitinents  were 
abandoned  by  the  sea,  the  Jiints  had  already  been 
scattered  on  these  strata,  no  change  having  since 
taken  place,  except  that  l[\^  flints  are  now  in  great 
part  overspread  with  heath  and  other  plants. 

960.  Our  continents  may  indeed  appear  of  an  im- 
measurable .antiquity,  when  the  operations,  which 
were  really  effected  while  they  still  formed  the  bed 
of  the  sea,  are  supposed  to  have  taken  place  on  them 
since  they  have  become  dry  land ;  but  such  a  sup- 
position can  only  proceed  from  the  want  of  sufficient 
attention  to  the  whole  of  their  phenomena.  All  the 
monuments  of  our  globe  concur  in  demonstrating, 
that,  before  the  great  revolution  which  changed  the 
ierfof  the  seUy  its  ancient  bcd^  now  become  our  con- 
tinents^ had  been  the  theatre  of  a  long  succession 
of  catastrophes  oi  strata  already  formed,  of  produc- 
tions of  new  strata  different  from  the  preceding,  and 
of  new  catastrophes  of  all  the  strata^  until  that  change 
of  the  bed  of  the  sea,  by  which  all  thsse  operations 
w-erc  terminated.  The  changes  in  the  precipitaiiouSy 
whereby  were  produced  strata  successively  so  dif- 
ferent from  each  otiier,  could  not  have  been  oc- 
casioned any  otherwise  than  by  changes  in  the  liquid. 
After  the  termination  of  certain  precipitations,  new 
ones  of  a  different  kind  could  not  have  been  pro- 
duced but  by  the  introduction  of  new  ingredients  into 
this  liquid ;  and  it  was  in  consequence  of  the  catas- 
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trophes  of  the  strata^  that  such  ingredients  ascemletj 
through  their  crevices  from  the  interior  parts  of  the 
globe.  These  are  the  first  and  indubitable  conclu- 
sions from  visible  existing  monuments,  and  they  lead 
to  the  explanation  of  a  number  of  phenomena  which 
would  otherwise  be  unintelligible  to  us. 

961.  In  my  Lett  res  sur  VHistoire  ck  la  Terre  et 
itllhmme^   I  have  circumstantially  explained  the 
phenomena  of  various  kinds,  on  which  is  founded 
the  idea,  that,  after  the  production  of  certain  strata^ 
the  sea  having  been  deprived  by  new  precipitations 
of  a  part  of  the  ingredients  still  remaining  in  it,  and 
other  ingredients  having  entered  it  from  the  interior 
part  of  the  globe,  it  became  capable  of  rcdissolving 
some  of  the  strata  which  it  had  before  produced,  in 
the  places  where   those  strata  still  continued  un- 
eovered  by  others.    These  operations  are  conforma- 
ble to  the  general  laws  oi  ofjlnities  ;  many  examples 
of  them  are  seen  in  our  laboratories ;  and  by  this 
process  only  can  be  explained  the  strata  of  fossile 
w//  which  we  find  in  some  parts  of  the  mass  of  our 
continents,  and  A\'hich  were  certahily  formed  by  pre- 
cipitation on  the  bed  of  the  sea :  but  before  its  liquid 
was  reduced  to  its  present  state,  and  thus  rendered 
capable  of  dissolving  them,  they  were  covered  by 
other  St  rata  y   which  prevented  its  access  to  them. 
It  was  by  a  similar  combination  of  changes,  that,  at  a 
certain  period,  the  water  of  the  sea,  on  different  parts 
<>f  its  bed,  became  capable  of  dissolving  certain  cal- 
carcoui  strata^   thus  leaving  on   its  bottom  those 
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todies  which  hdd  t)e(?n  foiined  by  a  transmutatidn  of 
their  substance,  and  on  which  it  had  no  longer  any 
action. 

96l.  When  I  treated  of  this  Subject  in  the  work 
above  cited,  and  also  in  my  letters  to  M.  de  la 
Metherie  in  his  Journal  de  Fhysiquey  I  dwelt  only 
on  the  chief  phenomenon  of  this  latter  class,  namely, 
that  of  the  common^^/;z/,9,  known  to  have  belonged  to 
.  chalky  yet  scattered  over  immense  tracts  of  ground, 
in  countries  where  no  stratum  of  chalk  appears.  I 
have  had  occasion  however  since,  to  add,  in  the  IVth 
of  my  Letters  to  Prof.  Blumenbach,  (Paris  edi- 
tion,) some  observations  by  my  nephew,  whom  I  have 
already  mentioned,  shewing  that  this  dissolution  has 
taken  place  even  on  some  strata  of  chalky  part  of 
which  still  remain,  and  are  covered  wiihjihits  that 
here  have  evidently  proceeded  only  from  dissolved 
strata.  These  observations  were  made  in  Sussex, 
,where  the  cliffs  on  the  coast  at  Sea-houses,  near  East- 
bourriy  and  especially  at  Beachj/  head,  present  the 
section  of  cA^/^  ^/rfl^tf  very  much  inclined;  so  that, 
in  walking  along  the  strand,  and  consequently  at  the 
same  level,  they  are  seen  to  pass  successively  from 
the  hardest  strata  without  finis,  to  soft  strata  in 
which  there  are  great  quantities  ;  the  latter  differing 
from  the  former  with  respect  likewise  to  the  nature  of 
the  marine  bodies  contained  in  them.  JMy  nephew 
went  over  the  upper  part  of  these  hills,  and  sent  me 
a  sketch  of  the  sinuosities  with  which  he  found  their 
whole  surface  intersected,  and  which  had  the  ap- 
pearance 
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peamnoe  of  having  been  the  work  of  streams ;  but 
none  flowed  over  these  hills ;  at  last  it  occurred  to  him 
that  they  had  been  produced  by  dissolving  turrents 
on  the  bed  of  the  ancient  sea ;  and  he  was  confirmed 
in  thb  idea  by  finding,  at  the  bottom  of  the  hollow 
partB^  a  quantity  oiJUnts  proportional  to  the  mass  of 
chalk  which  had  been  dissolved  there. 

■ 

963.  The  certainty  of  these  dissolutions  of  strata^ 
while  still  on  the  bottom  of  the  sea,  will  be  more  par^- 
ticularly  shewn  by  some  other  phenomena  which  I 
shall  now  relate,  belonging  to  many  kinds  of  bodies 
of  the  class  of  silices,  scattered  over  several  parts  of 
the  continents,  and  certainly  formed  in  calcareous 
ttratn^  though  no  strata  of  that  species  are  found 
within  a  great  dbtance ;  as  is  the  case  with  respect  to 
those  in  which  the  JlitUs  of  tlie  Blackdown  and 
HaldoH  hills  have  been  formed.  These  bodies 
are  of  various  species;  but  I  shall  confine  myself  to 
ogates. 

964.  When  I  was  at  Coblentz^  on  the  left  bank  of 
the  Rhine,  near  the  confluence  of  that  river  and  the 
MoicUcj  a  great  excavation  had  recently  been  made^ 
for  the  purpose  of  building  there  a  new  Electoral 
paktce.  Eight  feet  of  sand  had  been  dug  through^ 
being  the  alluvial  land  of  both  the  rivers,  accumu- 
lated since  the  time  of  the  Romans ;  their  sepulchres 
having  been  found  under  this  sand,  in  gravel  increa-> 
sing  in  size  proportionally  to  its  depth.  This  gravel 
almost  entirely  consisted  of  founded  fragments  of 
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kno^n  strata  ;  but  among  tliese  I  found  some  agates, 
of  species  which  had  been  described  by  M.  CoLLiNr, 
in  his  Journal  d^un  voyage  viincrahgique  published 
in  1 77()9  and  of  wliich  I  had  seen  a  collection  at 
Manheijfiy  in  tl)e  cabinet  of  natural  history  formed  by 
that  gentleman,  who  had  the  direction  of  it  Among 
other  interesting  objects  treated  of  in  that  Journal^ 
M.  Collini  describes  several  places  in  the  dutchy  of 
Deax  PofitSj  and  in  a  tract  of  land  between  the 
Rhhie  and  the  Moselle^  where  these  agates  are  scat- 
tered on  the  gt  ound ;  wherefore  it  is  not  surprizing 
that  some  are  found  in  the  gravel  of  the  alluvial  soil 
near  the  confluence  of  those  two  rivers.  In  particu* 
lar,  he  gives  an  account  of  a  celebrated  hill  nea? 
Obersteh^  at  no  gi*eat  distance  from  this  spot,  where 
tlie  agates  are  found  in  such  abundance,  tliat  they 
have  become  an  article  of  manufacture  and  com« 
merce ;  being  cut  and  set  in  trinkets  of  various 
kinds. 

965.  According  to  M.  Cellini's  description  of  tbyi 
hill,  and  the  figure  given  in  an  annexed  plate,  it  it 
con) posed  of  strata  of  pudding-stoue,  which  have 
undergone  tlic  catastroplies  common  to  all  the  strata  ; 
and  the  extraneous  bodies  contained  in  these  pud- 
ding-stones  are  chiefly  agates  ;  they  are  found  there 
with  the  usual  crust  of  silices,  and  are  easily  detach- 
ed from  a  ferruginous  ochre  in  wliich  they  are  im- 
bedded. There  was  a  person  at  Coblcfitz  who  traded 
in  tliem;  and  in  his  shop  I  saw  all  tlie  diflferent 
kinds  of  bodif.'i  fbuud  at  Oberstein.     There  was  a 
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ffeai  variety  among  them,  froin  tha  (mp;p  and  tbe 
mrdonyj^  Xo  the  most  transparent  agates  of  different 
edours ;  there  were  also  some  geodes^  the  external 
ibeU  of  which  was  of  ar^s^  and  the  inside  was  lined 
with  fine  crystals  of  amethyst    All  these  bodies,  as 
I  have  said,  were  covered  with  a  crusty  shewing,  as  is 
tbe  case  \9iti1  JlintSf  a  gradation  in  the  transmutation 
of  tfie  substance  of  the  stratum  wherein  they  were 
fomied  into  that  of  the  siliceous  body ;  a  transmutih^ 
iim  produced  by  particles  of  various  kinds,  which 
had  once  drculated  through  the  strata  while  they 
were  still  on  the  bottom  of  the  sea^  and  whidi,  where 
detained  by  some  obstacles,  had  combined  with  the 
subatance  of  the  stratum^    Thb  transformation  is 
siimlar  to  that  of  the  shells  of  Upcott  Pen  into  Jlint^ 
of  those  of  the  mountain  oi  Turin  into  alabaster^  and 
of  many  fossil  woods  into  agate  ;  and  in  all  siliceous 
bodies  the  a^ust  participates  in  the  nature,  both  of 
those  bodies,  and  of  the  stratum  in  which  they  were 
formed.     In  a  part  of  the  Jura  called  Combe  de 
iiifaujrf  my  brother  found  a  phenomenon  of  the 
3ame  kind,  shewing  tbe  above  transition :  this  pheno* 
menon  consists  of  geodeSy  lined  with  transparent 
crystals  of  quartz ;  the  crust  being  quartzeous  within, 
while  its  exterior  surface  remains  lime-stone  i  which, 
10  some  specimens,  even  contains  parts  of  madrepora^ 
probably  the  cause  of  the  stagnation  of  the  quartzeous 
particles  circulating  in  the  stratum*     He  found  these 
geodes  imly  among  the  gravel  scattered  on  the  bottom 
sf  the  CQmbe  ;  and  though  he  is  very  well  acquainted 
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with  the  Jura  J  he  never  met  with  any  of  them  in" 
existing  strata. 

966.  M.  CoUini,  being  more  occupied  with  mine- 
ralogy than  with  Geology,  and  having  never  visited 
atiy  other  countries  than  those  which  he  has  described, 
thinks  that  the  agates  of  Oberstein  may  have  been 
formed  in  the  very  strata  wherein  they  are  at  pre- 
sent found,  and  endeavours  to  explain  their  formation 
by  son)e  combination  of  ferruginous  and  argillaceous 
substances  within  these  strata.     According  to  thb 
hypothesis  all  the  bodies  collected  in  puddhig  stones 
might  be  supposed  in  the  same  manner  to  have  been 
formed  wiUiin  the  substances  now  cpntaii^ihg  them. 
But  M.  CoUini  himself  describes  hilbr  of  schistus 
oh  both  sides  of  the  RhinCy  a  part  of  which  I  have 
observed :  their  surface,  in  many  places,  is  covered 
with  fragments  oi "white  quartz^  both  in  large  masses 
and  in  gravely  and  pudding-si  ones  of  this  gravel  are 
also  found  in  the  same  hills.     This  is  exactly  analo- 
gous to  the  phenomena  of  the  agates  above  mention- 
ed ;  which,  being  scattered  on  the  surface  throughout 
a  great  extent  of  country,  are  in  pudding  stones  at 
Oberstein.    And  moreover,  this  phenomenon  belongs 
also  to  the  common  Jlints,  which,  in  countries  where 
there  is  no  chalky  are  scattered  over  hills,  arid  are 
likewise  found  in  masses  or  strata  of  pudding-stone : 
in  the  sequel  of  these  travels  I  shall  describe  large 
masses  of  piddiJig-stone  contaming  fragments  of 
strata  J  which,  though  well  known,  are  nowhere  found 
in  the  neighbourhood. 
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*  P67.  All  these  cases,  as  theyr^atte  to  icatter^ 
masses,  have  a  general  analogy  with*  that  of  theJlinU 
OQ  the  Biachdofwn  aud  Haldon  hills;  on  which! 
should  not  have  dwelt  s6  long,  had  it  not  formed  a 
part  of  anlmportant  geological  phenomenon  obscured 
by -Mr.  Playfiedr's  hypothesis.  There  are  on  these 
hills»  as  I  have  shewn,  j^i;?/^  of  a  species  not  found  ia 
any  cn/carec^M  #/ra/fr;7i  of  this  country :  they  cannot 
have  been  scattered  here  by  any  cause  since  the  con-/ 
tinent  has  existed  ;  nor  can  they  be  considered  as  the 
residuum  of  calcareous  strata  decomposed  by  atmos* 
pberical  actions,  because  they  lie  on  sandy  stratCy 
abounding  with  marine  bodies,  and  ttierefore  produced 
in  the  sea.  The  Jli /its  then  were  scattered  here  by 
the  same  x:ause  which  elsewhere  disseminated  the 
agates  and  otlier  masses  of  their  kind ;  and  the  disen- 
gagement of  all  these  from  the  strata  originally  con-r. 
taining  them  cannot  be  referred  to  ^ny  other  period 
than  that  during  which  the  continent  was  still  tlie 
bed  of  the  ancient  sea,  the  greatest  laboratory  th^t  bias 
ever  existed  on  our  globe :  this  same  country  will 
moreover  presently  afford  me  a  great  and  interesting 
example  of  the  astonishing  revolutions  which  hap- 
pened on  that  bed  of  the  sea,  and  in  particular  of 
catastrophes  and  destructions  of  calcareous  strata^ 
bng  before  the  birth  of  our  continents. 

968.  In  the  1st.  Vol.  of  the  History  of  Devon- 
shire by  the  Rev.  Mr.  Polwhele^  I  had  read  the 
desciiption*  of  quarries  in  a  white  lime-stone  resem- 
bling dRi£t|  situated  in  soine  hiUB  in  the  parishes  o( 
,  IFidworthif 
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Wiiwwaijf  zxAOffwtU^  between  tiit  OtM^  and  Htm 
4iJt;  aiyl  I  b|^  beeq  pnrticalarly  interented  in  this 
description,  because  the  stone  is  there  fepresented  as 
lieing  in  large  masses,  which  are  burgee}  under  a  soi) 
0f  a  very  different  nature,  so  that,  when  worked  aa 
quarries,  they  are  soon  exhausted.  This  b  in  itself  a 
fenmrkable  circumstance ;  but  the  more  so  as  these 
quarries,  not  far  from  the  Blackdown  hilU^  are  oq 
laoasses  of  lime-stone ;  and  it  was  very  essential  to 
]mow  whether  the  latter  contained^i/^  of  the  kind 
^hich  has  here  been  our  object^  llaving  mentioned 
my  wish  to  visit  these  spots  to  General  Simcoe,  he 
gave  me  an  opportunity  of  doing  it  in  the  most  ad"« 
^mntageous  manner,  by  writing  to  Mr.  Tuckee  of 
Corytom  near  Aa^iinster,  a  respectable  magistrate  of 
this  county,  who  was  so  obliging  as  to  call  for  me  at 
/ishfieidy  and  to  conduct  me,  not  only  to  the  quarries, 
llut  to  several  places  very  remarkable  in  other  res- 
ipects ;  an  excursion  which  I  shall  now  proceefl  to 
relate. 

Jufy  3d.  We  set  out  from  Ashfield  at  elevem 
o'clock ;  and  Mr.  Tucker  first  took  me  to  Honitoftj  to 
iiiall  there  on  his  uncle,  the  Rev.  Mr.  W.  Tuckej^ 
rtetor  of  the  parish  of  Widxvorthy^  vi^  was  so  goo4^ 
as  to  accompany  us  thither  in  order  to  shew  us  ^a^ 
way  to  the  quaiTics. 

969.  Beyond  Honiton^  we  ascended  the  hilli  ob 
the  left  bank  of  the  Ottery  opposite  to  tiioae  of 
J^ackdmeni  and  when  we  had  reached  their  auirani^ 
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Mr,  W.  Tucker  led  us  to  a  farm-^housey  where  a  well 
bad  been  dug  105  feet  in  depth,  by  which  has  been 
^ned  a  knowledge  of  the  materials  coipposing  the 
mass  of  the  bill  down  to  that  point.  A  very  tiiick 
b^  of  white^/i/^,  different  from  thoae  of  the  Black* 
imn  hill&i  was  first  dug  through,  and  below  these  lay 
strata  of  loam^  that  is  to  say,  a  reddish  clay,  mi^ed 
with  sajad,  containing  a  quantity  of  marine  bodies; 
Md  no  water  was  found,  till  the  deptli  already  men* 
tboed  was  attained.  Here  then  also  ar^^  fints  oq 
strata  which  tlieniselves  contain  none.  Besides,  we 
see  a  great  difference  between  the  strata  of  these  hills, 
and  those  pf  BiacMofwny  on  the  opposite  side  of  tlie 
valley  of  the  Otter  ;  for  here  tlie  strata  of  whef-itones 
are  not  found  and  the  sand  is  likewise  of  a  very  dif- 
ferent nature.  This  is  a  proof  .tliat  the  valley  was 
produced  by  repeated  catastroplies  of  the  strata ;  of 
which  repetition  new  proofs  will  be  seen  in  thesa 
same  hills. 

970*  We  crossed  this  ridge,  and  on  the  opposite 
-ilope,  xlescending  towards  the  valley  of  the  Aa\  we 
found  the  quarries  which  were  our  object  This 
whole  side  is  also  indented  by  promontories^  and  in 
the  combes  between  tliese  lie  the  quarries  of  white 
Ume-stofie  mentioned  by  Mr  Polwhcle.  We  first 
went  down  to  the  Offwell  quarries,  where  the  ap- 
pearance of  the  works  soon  shewed  us  the  state  of 
these  calcareous  masses.  We  were  led  by  the  work- 
men to  the  spot  where  Mr.  Polwhele  speaks  of  a 
i|uarry^  the  stone  of  which  h^d  been  exhausted^  after 
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it  had  been  worked  more  than  a  century ;  we  saw 
there  a  great  excavation  in  the  loamy  strata  on  the 
side  of  the  combe,  but  no  trace  of  lime-stone  remained. 
Coming  afterwards  to  the  place  where  they  were 
then  at  work,  we  saw,  in  the  section  of  the  'side  of 
the  combe,  mapy  pyramids  of  lime-stone^  inibedded 
in  the  strata  which  form  the  ma^s  of  the  hilK  Ii^ 
one  of  the  quairies,  where  the  mass  thus  buried  had 
been  of  considerable  size,  they  had  already  come  ta 
an  end  of  it  on  one  side,  where  nothing  remained  but 
^e  strata  of  the  hill  \  and  they  were  expecting  that 
the  same  would  happen  on  the  opposite  side.  The 
following  b  the  account  which  the  workmen  gave  ui| 
of  these  masses  of  lime-stone. 

971.  They  could  not  have  been  discovered,  had  it 
not  been  for  some  projecting  rocks  of  the  same  kind^ 
in  the  sides  of  the  combeSy  covered  in  part  with  moss, 
and  become  brown  by  the  action  of  the  air.  The 
quarry-men  begin  by  attacking  these  rocks,  which 
they  continue  to  work  within  the  other  strata. 
Sometimes  they  extract  the  whole  mas^;  but,  in 
other  places,  they  abandon  the  quarry,  before  the 
stione  is  exhausted;  because,  as  they  are  always 
obliged  to  remove  the  other  strata  above,  which 
become  thicker  as  they  advance  into  the  hill,  it  is 
attended  with  less  expense  to  work  other  rocks :  but, 
when  none  shall  be  left,  the  masses  thus  abandonee} 
will  be  followed  by  galleries, 
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§7i.  Tfcs  stone  appears  to  be  only  a  hard  chalk  ; 

it  has  all  the  whiteness  of  the  creta  scriptoria^  but 

idoes  not  leave  the  same  white  marks :  it  is  used  iot 

lime,  being  burnt  on  the  spot  with  the  Welch  euim^  of 

which  I  have  already  spoken.     Beneath  these  strata, 

there  are  others  of  a  different  kind,  rather  less  whitis^ 

and  imxed  with  so  much  sand,  that  the  workmen  call 

them  sofid-stom ;  they  separate  into  flags,  and  are 

med  for  paying  courts^   balls,  and  kitchens :  they 

nake,  however/ a  considerable  effervescence  widi 

aqua  forti%  as  tiiey  participate  iq  the  nature  of  the 

strata  which  cover  them.    The  masses  of  the  white 

$tom  have  their  strata  inclined  in  vanpus  directions, 

in  diflferent  places ;  those  of  the  quarry  where  wo 

staid  tiie  lon^t  descend  inwards,  having  their  sec-' 

^on  towards  the  combe :  they  contain  largd  chamaf 

so  thin  that  they  are  broken  as  the  stone  is  taken  out, 

small  ^gments  only  remaining  on  their  nuclei.     It 

was  for  this  reason,  Aat,  when  I  asked  the  workmen 

whether  there  were  shells  in  the  stone,  they  replied 

that  they  bed  never  observed  any ;  though,  when  we 

eiamiaed  the  masses  broken  for  lime,  we  found  a 

preat  number  of  these  moulds  of  chama^  retaining 

some  parts  of  the  shell^^  which  had  escaped  their 

Botice. 

973.  After  having  observed  these  quarries  in  the 
combe  of  Offwellj  we  crossed  a  promontory  which 
separates  it  from  ih^toifVidworthy,  where  we  found 
quarries  opened  in  masses  of  strata  exactly  resem- 
bling the  former,  and  cpvered  in  the  same  manner  by 

the 
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die  Mtratu  which  form  the  ma&s  of  the  hill ;  these 
contain  t|;ie  6anie  species  of  chamcs  ;  and  we  after- 
Wfu*d8  found  similar  masses  in  another  hill  at  some 
distance.  Hence  is  proved  that,  as  I  have  said  above, 
t^  whole  country,  or  rather  tliis  part  of  the  bottom 
of  the  ancient  pea,  lias  undeorgone  many  .successive 
eat^ropbe^ ;  for  these  calcareous  stratOj  tlie  broken 
mouses  of  which  appear  only  here  and  there^  being 
negular  in  each  pa^s,  a^d  containing  jtbe  sain^  kio4 
of  aheU,  mu^  hftve  ^^een  f^riQ^  .successively  in  % 
coqtipuous  pifn^er ,  ^pn  a  part  of  t^e  \fQii\jfxa  pf  that 
aeg,  duriag  a  long  penod  of  its  tranquillity*  ^They 
w€r9  then  hiKidtfin  by  first  cc^tastrophef^  and  reduced 
tp  tha  state  ifi  which  we  {git  present  fuid  tl^em-:  the 
gcaat  fxi^^  oi js^yt  strata  \shercin  Jbhey  are  xiiow  im- 
It^dded  was  prpduqed  over  them  by  the  sea  itself; 
sinea  we  l^rn  from  the  well  sunk  at  \J^  top  pf  the 
hill  that  marine  shells  f\r^  pon^iMncd  in  these  new 
strat0f  which  were  afterwards  subjected  to  that  latest 
cat^iitrpphe  whereby  were  prodjuced  the  valliesy  and 
tha  eon^s  pn  the  slopes  of  the  hills,  which  shew  on- 
tbeir  sides  the  sections  of  their  different  kuids  of 
'^rata ;  as  will  be  every whjere  seen  in  thp  course  of 
tiiis  jowney.  These  wlutc  strata^  and  those  of  Ij/as;^ 
some  of  which  I  shall  soon  have  occasion  to  mention,, 
are  the  only  calcareous  kinds  in  the  counti'y ;  f\o  Jlwts 
are  oontaiued  in  either  of  them  ;  tlierefore  the  Qinta 
scattered  on  the  Blackdcwti  hills  cannot,  any  more 
than  »the  agates  ment^ed  above,  have  belonged  tp 
aoy  ,of  the  strata  now  existing  in  tl^ir  neighbour* 
hmxii  but  must  have  boon  foroied  io  stratii  anciently 
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cnstingy  which  no  cause  in  action,  ainoe  tbe  birtbfif 
jibe  continents  has  been  capable  of  destroying* 

974.  From  the  quarries  of  fVidworthy  we  ascended 
the  bill  beycmd  them,  whence  we  had  a  view  of  an 
extensive  tract  of  bills  and  vales,  in  a  part  of  whidi 
Mr  Tucker  the  nei^t  day  shewed  me  some  very  re* 
remarkable  phenomena.  I  saw,  in  tiiis  space,  th? 
fdley  of  the  Aj:,  with  the  hills  of  its  opposite  banjk; 
vni  oo  the  west,  two  vales,  the  waters  of  wbich^  hi&iag 
mntedy  form  the  stream  called  /Vtstwaters^  aimo^y 
mentioned  as  joining  the  Aa:  below  A.vminster :  it  is* 
fiUefly  composed  of  two  small  rivers,  the  Yartt^  mnd 
tb^  C^vry  ;  and  the  vales  of  these  are  separated  bf% 
Ti^ja  of  small  hills.  As  wet  descended  tow^rdi 
dUfyttn^  we  saw,  near  the  bottom  of  the  hill,  stiiato  of 
fmarlj  fonning  alternate  stripes  of  blue  and  'md» 
71m0  strata  are  found  on  the  foot  of  many  of  t^ 
Iiilb  of  this  country,  and  are  used  for  dressing  the 
itadi :  in  particular,  Admiral  Sir  Thomes  GaAV£$ 
sbitreil  me  strata  of  the  same  kind  on  the  foot  of  itha 
Bkckdinm  kiilSj  in  a  ramble  which  he  was  so  geiod 
as  to  take  with  me  the  following  year  round  his  estate' 
iraUed  Woodbine  hilly  near  Honiton.  The  village  of 
Cory  ton  is  situated  at  the  point  where  the  Cory,  joins 
the  Yarte  ;  above  this  stands  Mr.  Tucker  s  house,  at 
which  we  arrived  at  four  o'clock.  I  spent  the  rest  of 
the  day  tliere,  in  a  manner  very  agreeable  to  me,  at 
well  as  useful ;  for  besides  that  we  bad  much  convert 
uition  respecting  the  objects  of  my  travels,  Mr. 
tncker^  wbe^  in  the  intervals  of  his  public  duties 
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feMK<«  hlfi  mind  with  amusing  studies,  bas  in  his 
possesion  many  physical  instruments,  and  in  particu* 
1^  a  complete  electrical  apparatus. 

July  Ath.  I  set  out  from  Coryton  House  with  Mft 
Tucker,  in  bis  one«horse  chaise.  His  principal  ob* 
ject  this  day  was  to  make  me  observe  a  combcj  th^ 
opposite  sides  of  which  consist  of  very  different  strai^'i 
thns  proving  as  he  had  himself  long  thought;  thalt 
rufifdng  waters  have  not  excavated  the  chaimeli 
therein  we  see  Vhern  flow.  ^u 


■If 


975.  Being  arrived  at  the  bottom  of  tl>e  billi  !Ht 
crossed  the  Ony  on  a  bridge,  whence  we  had  a  Viirif 
of  4  great  extent  of  meadows,   this  stream  htkag 
joined  by  the   Varte  a  little   below.     liei^.JMtQ 
Tucker  told  nie,  that  one  of  tlic  reasons  wbich^  hsA 
always  withheld  him  from   acquiescing  inr  the  9fSP 
terns  wherein,  the  running  waters  being  supp^Mil 
to  have  excavated  the  Tallies^  an  immemorial  .tntir 
tqnity  must  be  "ascribed  to  the  continents,  wta  thai 
tiie  streams  flowing  in  vallies^  so  far  from  having  :eXr 
eavated  them,  had  every  where,  with  a  sensible  jirOf 
gress,  filled  up  the  lowest  parts  with  their  sedimettst 
•*  For  example,"  said  he,  ♦^  it  is  a  fact  very  wdl 
*^  known,   that  this  great  tract  of  meadows  was 
**  formerly  nothing  but  a  morass,  which  rendered  the 
^'neighbouring  country  aguish;  but  that,  the  soil 
*'  having  been  gradually  raised  by  the  sediments  of 
**  the  two    rivers    during   their    inundations,    tha 
^  marshes  have  thus  been  changed  into  good  mea^ 
^  dows,  and  the  country  has  become  very  healthy.'* 

976.  Having 


'  976.  Having  crossed  both  the  rivers  with  theh' 
meadows,  and  gone  some  way  up  the  vale  of  the 
Kjrff,  we  entered  the  combe  mentioned  to  me  by 
Mr.  Tucker,  wherein  the  village  of  Mcmlmry  is  situ- 
ated A  brook  flows  out  of  this  combe^  which  how- 
ever it  evidently  has  not  excavated,  since  it  issues,' 
already  formed,  from  the  foot  of  a  rock  in  the 
lower  part,  where  it  immediately  turns  a,  mill. 
Though  tliis  water  is  very  limpid  at  its  source,  it  yet 
contains  calcareous  particles  in  dissolution,  and  is 
Aus  proper  for  the  fertilization  of  the  lands :  it  is 
carried  along  the  foot  of  the  hill  by  a  channel, 
whence  it  is  distributed  in  small  rills  over  the  mea- 
dows bordering  the  Yarte.  Waters  which  issue  thus 
impregnated  with  calcareous  particles  lose  their  fer- 
tilizing quality,  if  not  immediately  brought  over  the 
lands ;  for  they  abandon  these  particles,  as  soon  as 
the  gaz  that  has  held  tliem  in  dissolution  is  dissi- 
pated. I  have  seen,  on  slopes,  meadows  belonging 
to  different  proprietors,  with  springs  of  this  kind 
issuing  from  the  higher  grounds :  the  water,  being 
carried  by  gutters  over  the  upper  fields,  had  a  very 
sensible  effect  in  fertilizing  tliem ;  but  though  after- 
wards transmitted  to  the  fields  below,  it  answered  no 
&rther  purpose  than  to  water  them,  and  m  some 
cases  it  even  favoured  the  growth  of  bad  herbage. 

• 

977.  On  the  western  side  of  this  combey  which  is 

that  whence  the  brook  issues,  we  saw  quarries  of 

the  same  nature  as  those  of  Offwell  and  PVidzcarthj/, 

with  thf  same  t^^o  species  of  strata  lying  one  on  th^' 

other, 
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other,  the  iam6  bhanuty  and  no  JUtUs^  attkdugh  tib^* 
same  white  JUnts  are  scattered  on  this  side  of  tho 
(ibaibe :  here  also  the  quarries  are  in  mas«ei  of  ther 
calcareous  strata  buried  in  hose  soil ;  these  masses 
ve  likewise  discovered  by  projectbg  rocks  become 
brown  and  covered  with  moss ;  and  their  strata  are 
seen  to  descend  inwards  beneath  the  loose  strata* 
V(^Iien  however  we  had  crossed  the  brook,  and  as* 
tended  the  eastern  side  of  the  combe  towards  the 
hamlet  of  Tolshays  hUly  belonging  to  the  parish  of 
Axmimter,  we  found  there  strata  of  lyas,  a  kind  of 
liiue-stone  which  prevails  through  a  great  part  of 
-Somersetshire. 

97  8.  It  is  in  the  upper  part  of  thb  side  of  the. 
combe  that  these  strata  are  worked,  because  their 
section  is  there  covered  with  only  its  own  rubbish; 
^  hereas  below  there  is  a  thick  loose  soil,  consisting 
<if  other  strata.  Here  the  head  workman  of  the 
Quarry,  who  accompanied  us,  himself  made  the  remark, 
that  this  upper  Action  of  the  lyas  strata  must  have 
been  produced  by  a  fracture^  the  masses  detached 
from  tliem  being  seen  below.  In  order  to  prove 
this,  he  led  us  down  the  slope,  \vhere  we  saw 
many  projecting  rocks ;  and  be  told  us  that  there 
were  formerly  more,  which  had  been  worked  as 
quarries :  these  rocks  are  insulated  in  the  loose  soil, 
and  their  strata  incline  in  vftious  dkections,  accord^ 
ing  to  the  situations  in  which  these  masses  happened 
to  stop,  in  roUmg  towards  the  part  where  the  rest 
had  been  swallowed  upL    Such  was  the  idea  £>niied 

by 
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by  the  wofkihta  Umdelf ;  and  ne  doobt  ojf  it  can  tm 
iattrtaioed'  Uy  aiiy  one  who  sees  the  place. 

979.  The  principal  quarfy,  as  I  have  already  Mk^ 
is  at  the  top  of  the  slope,  where  the  section  of  the 
itnta  has  been  easily  cleared  from  the  rubbish ;  it  ia 
nxf  high,  and  is  worked  in  steps,  from  the  top 
downwards,  for  two  purposes  ;  tiie  pieces  which  have 
remaned,  between  tlie  fractures,  of  sufficient  siza 
(0  serve  as  building  stones,  and  for  other  uses,  are 
laid  aside ;  and  the  fragments  are  made  into  lime  on 
the  spot*  I  heard  some  explosions  in  the  kilns, 
like  Ae  report  of  pistols ;  and  when  I  inquired  the 
cause  of  these,  the  workmen  told  me  that  they  were 
occasioned  by  small  masses  of  rmindic  (pyrites) 
Vbicfa  are  in  this  stone. 

980.  This  high  section  of  the  strata  of  lyas  exhi- 
bits phenomena  very  opposite  to  many  systems ;  and 
in  the  first  place  to  that  which  has  been  so  often  re- 
peated from  BuFFON,  and  is  also  introduced  into 
the  Huttonian  theory ;  namely,  that  the  calcareous 
strata  of  our  continents  have  been  formed  of  the 
detritus  of  mai^ine  bodies^  shells,  corals,  and  madre- 
pores. The  illusion  very  clearly  appears  in  this  spot, 
as  well  as  in  the  wliole  district  where  tlie  lyas  pre- 
vails. The  very  idea  of  regular  strata  ought  to 
have  prevented  such  an  hypothesis  ;  for  how  should 
this  detritus,  carried  about  by  the  motions  of  the  sea, 
have  been  deposited  in  strata,  so  exactly  patellel  to 
each  other  as  these  are,  over  such  extensive  tracts  as 
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tre  occupied  by  the  lya^*  iu  this  eoiiftlry  ?  And  thk 
remark  is  the  mote  s^rikii^  as  some  of  these  strata^ 
are  not  above  two  inches  in  thickh^6,  and  none"  of 
them  exceed  seven  inches.  The  difierenee  of  their 
colour  likewise  contradicts  this  notion  of  transportft^^ 
ttons  by  the  agitated  waters ;  they  are  for  the  most 
part  blue ;  whence  this  kind  of  lime-^tone  is  called 
blue  lyas,  (probably  a  corruption  6ibliie  layers;)  but 
^  these  are  intermixed  with  grey  strata,  and  with  soma 
which  are  almost  white.  Tliis  phenomenon  canndt 
be  any  othenvise  explained  than  by  precipitations  aU 
ternately  suspended  and  recommenced,  like  tbe 
snows  on  higli  mountansf  an  explanation  which 
agrees  aL^o  with  the  very  nature  of  the  strata*  Thei^ 
are  quantities  of  small  marme  shellsy  very  well  pre- 
served,  ckanio'y  cardia^  pectineSj  ostrea,  mytili  ;  but 
they  lie  principally  on  the  surface  of  each  stratum^ 
an  indication  of  suspensions,  previous  to  the  forma-^ 
tion of  new  f/ra^a;  and  tbe  matter  in  which  these 
shells  are  imbedded  is  of  a  very  fine  and  homoge^ 
neous  grain. 

981.  Here  I  again  found  the  phenomenon  so  con- 
trary to  the  Huttonian  hypothesis  of  the  consolidation 
by  fusion  of  the  stcny  strata ;  and  it  is  more  strikbg 
in  this  instance  tlian  in  many  of  those  which  I  have 
foimerly  adduced,  because  of  ttie  thinness  of  the 
Strata  ;  they  are  all  calcareous^  but  at  ii^rvals  be- 
tween the  consolidated  strata,  there  are  some  of  soft 
marly  nearly  of  the  same  colour  with  the  lyas;  and  as 
is  the  case  with  the  latter^  they  vary  in  tliickness, 

from 
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from  two  to  seven  inches.  All  these  strata,  nhicb 
have  their  section  in  the  side  of  the  comU,  descend 
iuto  ttie  interior  part  of  the  hilL 

982.  After  these  observations  in  the  quarri-:?.  ire 
ascended  the  hill  on  that  side,  where  we  saw  a  cr^at 
extent  of  the  ridge  of  small  hills  between  the  cojri  > 
of  the  little  rivei's  Cory  and  Yarte  ;  and  it  was  easv 
to  perceive  that  these  rivers  had  not  excavated  their 
vales;  for  in  the  ridge  which  separates  them  there 
are  several  wide  intervals,  but  liitle  raised  above  tr.e 
level  of  the  rivers.  No  cause,  since  tiie  coniincrit 
has  existed,  can  have  produced  these  divi-ions  of  the 
ridge,  for  they  receive  no  water  but  that  of  the  drop^ 
of  rain;  and  after  the  description  which  I  have 
given  of  the  signs  of  catastrophes  in  tl^e  strata  of 
this  country,  it  is  not  difficult  to  find  the  real  cau^e 
of  all  the  sinuosities  obsei'ved  here,  whatever  be  Lheir 
depth  and  form.     We  returned  hence  to  Corifif/n 

bv  the  side  of  the  combe  on  w  hich  is  cut  the  channel 

•I 

of  the  brook  that  descends  towards  the  meado\^  \  of 
tlie  Yarte  J  and  we  crossed  the  great  extent  of  those 
where  tlie  two  rivers  unite  under  the  name  of  the 
Wcstwaters ;  these  new  soils  have  no  longer  anv 
marshy  appearance,  the  whole  space  now  con^i^tin  ' 
of  good  meadow  land. 

July  5th.  Mr.  Tucker  having  been  so  kind  as  to 
propose  to  me  a  very  interestins  exciir-ion,  down 
the  valley  of  the  Ax  to  the  sea,  and  thence  bv  water, 
if  the  weather  permitted,  along  the  eastern  co3bt  as 
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far  as  Lyfne^  he  sent  a  servant  early  in  the  momitig 
to  Mr.  Ha  llett,  one  of  his  friends,  who  is  the  clergy- 
man of  Axmouthf  but  resides  at  Stidcombe^  a  seat  of 
his  own,  very  near  that  place,  and  at  the  distance  of 
five  miles  from  Corytotij  in  order  to  acquaint  him 
with  our  intention,  and  to  request  his  assistance  with 
regard  to  a  boat.  Mr.  Hallett  having  returned  a 
very  obliging  answer,  we  immediately  set  out  in 
Mr.  Tucker's  one-horse  chaise,  the  most  convenient 
kind  of  carriage  for  the  lanes  of  this  country, 

983.  We  crossed  the  Ax  at  Axminster^  and  thencd 
proceeded  along  its  left  bank.  On  this  road,  Mr. 
Tucker  first  pointed  out  to  me  two  ridges  of  hiUsy 
which  come  down  on  opposite  sides,  each  fi-om  a 
distance  of  about  two  miles,  towards  the  valley  of 
the  A.Vj  where  they  are  cut  off  abruptly,  and  thus 
form  the  promontories  fronting  each  other.  The 
western  ridge  b  called  Shute  hill ;  and  that  on  the 
east  Musbury  Castle^  on  account  of  some  traces  of 
an  intrenchment  on  its  extremity,  and  of  the  village 
of  Miisbut^  situated  in  a  neighbouring  combe.  Mr. 
Tucker  here  very  justly  remaiked,  that  the  small 
river  Ad\  which,  when  it  covers  the  meadows  at  the 
bottom  of  the  valley  during  floods,  has  but  a  very 
slow  course,  could  not  possibly  have  attacked  tho 
sides  of  the  valley  above  and  below  these  promon- 
tories, in  such  a  degree  as  to  m  iden  those  spaces  to 
their  present  breadth,  since,  on  tlie  contrary  it  has 
raised  their  level  by  its  sediments.  The  valley  then 
must  have  exi^stcd  at  the  time  when  the  stream  of 
I  the 


At 
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the  At  first  took  tins  course ;  and  the  same  proofs  of 
the  pre-existence  of  vallies  to  the  course  of  running 
waters  is  found  in  ahiiost  all  of  them,  when  they  are 
observed  with  attention. 

P84.  Below  the  point  where  the  valley  is  thus 
Conti*acted,  it  becomes  gradually  wider  down  to  the 
sea:  and  here  Mr.  Tucker  himself  had  observed  the 
change  of  the  marshes  into  meadows.  In  the  space 
which  has  been  raised  by  the  sediments  of  th6  Cory 
and  the  Varte^  this  change  had  happened  before  his 
time ;  because,  as  it  is  farther  inland,  the  earthy 
particles  brought  down  by  the  waters  were  there 
first  deposited.  But  besides,  another  cause  has 
acted  near  the  sea,  where  the  waves  have  raised  a 
bar  of  gravel,  which  now  extends  from  Axmouth  oa 
the  east,  to  Seaton  on  the  west,  leaving  only  a  nar- 
row passage  for  the  Aa:  near  the  former  of  these 
small  towns,  for  that  reason  called  Axmouth.  After 
the  formation  of  this  bar,  the  spiice  within  was  changed 
into  a  marshy  which,  by  degrees,  has  been  converted 
into  meadows.  The  change  began  in  the  parts 
nearer  Axminster^  because,  as  I  have  already  said, 
the  waters,  during  inundations,  deposit  the  earthy 
particles  as  soon  as  they  find  wide  spaces  where  Ihey 
can  spread,  forming  alluvial  soils  which  gradually 
rise  and  advance  forward  ;  and  this  has  been  the 
progress  here  observed  by  Mr.  Tucker.  As  we  re- 
sumed our  conversation  on  this  subject  after  our  ar- 
rival at  StidcombCy  Mr.  Hallett,  being  older  than  Mr. 
Tucker,  and  living  immediately  on  the  spot,  was  able 
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to  inform  rae  of  farther  particulars  :  it  is  therefore  on 
the  authority  of  both  these  gentlemen  that  I  shall 
{/ive  the  history  of  what  is  now  called  here  the  mouth 
of  the  river. 

985.  It  is  evident  that  the  lower  part  of  the  valley 
of  the  Jj:  has  been  B,gulpky  even  within  the  memory 
of  man  ;  or  at  least  so  recently,  that  this  fact  is  at- 
tested by  monuments  of  no  great  antiquity.  Near 
ScatOHy  on  the  side  opposite  to  Axmoitth^  there  are 
meadows  which  bear  the  name  of  Merchant  road^ 
because,  before  the  beach  had  extended  itself  on  that 

* 

side,  the  chief  communication  lay  there  of  tlie^a'  with 
the  sea,  and  merchant  ships  passed  that  way  to  enter 
the  port,  which  was  then  within  ;  and  hence  the  small 
town  on  that  side  obtained  the  name  of  Seaton^  a 
corruption  of  Sea-tcnvn.  But  since  the  bar  of  gravel 
has  extended  itself  across  this  passage,  the  port  hag 
-beeh  removed  to  the  outer  side,  on  the  strand,  and  is 
no  longer  of  any  importance,  except  to  a  very  small 
district ;  because  large  vessels  cannot  lie  in  safety  on 
tlic  outer  coast.  1  here  were  also  some  salt-pan^ 
near  ScatoVy  into  which  the  sea-water  was  brought 
in  the  spring,  in  order  that  it  might  levaporate  suf- 
ficiently during  tlie  summer  for  the  salt  to  be  separa- 
ted by  boiling  it  in  the  autumn ;  but  this  has  been  at 
an  end,  since  tlie  communication  with  the  sea  has 
been  entirely  interrupted.  Higher  up  in  tiie  ancient 
gulph,  the  meadows,  being  improved,  have  been  en- 
closed witti  dikes,  or  wallSj  as  they  are  here  called^ 
to  guard  them  against  the  inundations  of  the  river; 
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tiiey  are  not  exposed  to  any  otiiers ;  for,  since  the 
bar  has  been  formed,  the  sea  has  ceased  to  have  any 
sensible  access  within ;  but  it  still  retards  the  run- 
ning off  of  the  land  waters,  and  thus  raises  their 
level ;  a  circumstance  against  which  it  is  necessary 
to  giiavd,  in  order  that  hay  may  be  made  in  these 
meadows  in  summer,  and  that  they  may  afford  pas- 
turage in  autumn.  For  this  purpose  deep  ditches 
have  been  dug,  to  carry  the  rain  waters  to\^ards 
Juices  in  tliedike;  and  in  digging  these  ditches, 
pieces  of  anchors  and  parts  of  the  rigging  of  ships 
have  been  found  ;  whence  it  is  manifest  that  vessels 
formerly  came  up  here.  Lastly,  a  part  of  the  town 
oiSeaton  formerly  bore  the  nickname  of  Killprksty 
because  the  marshes  rendered  the  air  so  unhealthy, 
that  several  clergymen  died  there ;  in  consequence 
of  which,  the  Bishops  gave  their  successors  leave  to 
i^ide  at  Beer^  a  place  at  a  small  distance.  But 
the  soil  of  these  marshes  has  been  since  raised  by  the 
sediments  of  the  river ;  and  the  meadows  which  have 
succeeded  them  having  besides  been  enclosed  with 
dikes,  the  air  in  this  place  is  now  become  salubrious. 
These  arc  evident  proofs  that  what  is  here  called 
Axmoutft,  is  in  the  same  case  with  the  other  place* 
having  the  same  termination  which  I  have  already 
described  on  this  coast,  both  to  the  east  and  to  tlie 
west ;  all  these  being  only  passages  preserved  for 
themselves  by  rivers  through  bars  formed  by  tlio 
waves,  which  have  thus  closed  the  entrance  of  ori- 
ginal gulphs,  instead  of  having  produced  it  by  their 
artion,  as  has  been  supj)Oscd  in  some  geological  sys- 
tems. 
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teips.  And  here  again,  as  well  as  along  the  whole 
course  of  the  river,  the  progress  of  filling  up,  within 
known  tiroes^  proves  tliat  the  continent  is  not  of  very 
great  antiquity. 

'  986.  StidcombCy  the  name  of  Mr.  Hallett's  estate, 
is  descriptive  of  its  situation ;  for  it  is  a  combe,  the 
laspect  of  which,  to  the  geologist,  clearly  points  out 
its  origin,  it  being  scattered  with  hillocks  formed  by 
masses  of  sunken  strata^  that  remained  higher  than 
the  rest  in  the  general  subsidence,  and  were  after- 
wards covered  with  soft  strata.  Places  of  this  na- 
ture are  the  most  susceptible  of  improvement,  as  is 
the  case  here;  for  this  scene  of  ancient  chaos  is  now 
enlivened  by  beautiful  meadows  interspersed  with 
woods.  Stidcombe  is  the  last  of  the  combes  in  this 
ridge  of  hills ;  it  is  nearly  parallel  to  the  coast,  and 
though    large    and    deep    near    its    opening,    no 

.  ftream  passes  through  it,  but  a  rivulet  which  is 
formed  by  springs.  It  will  now  be  seen  in  what  man- 
ner all  the  ridges  of  hills  on  this  part  of  the  coast  are 
terminated  towards  the  sea. 

987,  Mr.  Hallett  had  been  so  good  as  to  have  in 
readiness  his  own  boat,  with  a  sail  and  oars,  to  carry 
us  to  observe  the  coast  on  the  easteni  side,  and  bi» 
eldest  son,  Mr.  John  Hallett,  accompanied  us  as 
our  pilot.  Though  the  tides  have  little  influence 
within  this  filled  up  gulph,  because  of  the  narrowness 
of  the  channel  which  the  Ax  has  preserved  through 
(b§  l^igl^  b^ach,  the  river  itself  is  so  small,  that,  in 
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common  seasons,  when  the  tide  is  out,  the  channel 
contains  too  little  water  for  the  passage  even  of  a 
boat ;  it  is  necessary  to^wait  for  high  water ;  and  if 
the  wind  sets  in  from  tlie  sea,  fhe  moment  of  the 
turn  of  the  tide  must  be  taken,  in  order  that  its  cur- 
rent may  assist  in  going  down  the  channel.  We 
took  this  moment  accordingly  for  our  embarkation  : 
there  was  little  wind,  but  a  strong  surge  was  coming 
in  towards  the  coast,  which  would  have  rendered  our 
passage  dangerous,  if  we  had  waited  any  later. 
Sometimes  a  wave  entering  the  channel  lifted  us  up, 
mid  drove  us  backward;  then,  after  it  had  passed, 
we  dipped  rapidly  forward,  and  had  there  been  less 
water,  the  boat  would  have  been  split  or  overset  o» 
the  gravel ;  but  Avhen  we  had  gained  the  open  sea, 
we  had  a  very  pleasant  sailing. 

988.  When  we  had  reached  a  certain  distance 
from  the  coast,  the  cliffs  became  the  principal  object 
of  our  attention.  We  first  observed  here  the  same 
phenomenon  which  I  have  already  mentioned  at 
Sidmouthf  §  765  ;  this  is,  that  the  clift's  on  tl^e  op- 
posite sides  of  the  entrance  of  the  ancient  gulph, 
being  sections  of  the  low  hills  bordering  it ,  within, 
consist  of  the  red  strata  ;  but  as  the  dill's  rise,  they 
become  on  botli  sides  of  different  natures,  being  the 
sections  of  other  ridges  of  hills.  In  those  on  the 
Axnwuth  side,  before  which  we  passed,  the  red  strata^ 
after  having  continued  horizontal  to  a  ceitain  e'xtciit, 
descend  rapidly  towards  the  east,  and  come  down 
quite  to  the  shore,   where  they  terminate;  beyond 

them 
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them  appear,  though  within  only  a  small  space,  strata 
of  white  limestone,  like  those  of  Offivell  and  IVid* 
uvrthjjj  which  are  seen  also,  in  great  disorder,  on  the 
tipper  part  of  the  following  hills,  to  the  eastward ; 
but  there  the  cliffs  become  the  section  of  strata  of 
indurated  grey  marl,  shewing  no  disposition  to  crura'* 
ble  down,  because,  they  are  iiomogeneous,  and  the 
interior  waters  do  not  break  out  through  them  :  we 
passed  very  near  the  beach  formed  at  their  foot,  con- 
sisting of  siliceous  gravel,  and  we  did  not  see  on  it 
any  masses  of  the  marl,  as  would  have  been  the  case, 
had  they  been  subject  to  demolition :  I  mention  this 
circumstance,  on  account  of  the  description  which 
J  shall  now  give  of  the  state  of  the  upper  part  of 

these  hills. 
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PS9.  7\s  we  went  farther  from  the  coast  we  dis- 
covered, behind  the  clift's,  some  hills  of  a  very  pictu- 
rertque  appearance,  advancing  in  several  ridges,  and 
wparated  by  coinbes,  all  which  have  their  names  in 
the  map ;  reckoning  them  towards  the  east^  they  are 
(Jomlpi)ic,  JVhitlajids^  and  Pitihay.  On  the  upj)er 
edges  of  tlicse  comhkS  aj)pear  sections  of  the  white 
Ime-Htonc,  and  on  their  sides  are  many  projecting 
rocks,  probably  of  the  same  stone,  but  discoloured 
by  the  air,  and  overspread  with  mosses;  in  all  other 
j)arts  these  combes  are  covered  with  grass;  a  proof 
that  they  have  not  been  excavated  since  the  conti- 
nents have  existed,  tl)c  only  waters  whicli  pass 
through  them  being  those  of  the  sprinns  obzinjx  from 
tijtir   fcidcs,   and  the  raius   immediately    failing  \\\ 

them, 


them,  and  nourishing  the  grass.  The  ridges  of  hills 
that  separate  these  combes  do  not  reach  tlie  brow  of 
the  cliffs;  their  extremities  are  broken  into  small 
mounts,  a  consequence  of  the  catastrophes  which 
produced  the  combes  themselves,  and  all  these  mounts 
are  likewise  covered  with  grass.  The  lower  parts  of 
the awiAe.? come  down  to  the  brow  of  the  cliffs;  and 
hence  proceed  small  rillsj  formed  by  the  springs. 
Here,  therefore,  we  ought  to  find  the  verification  of 
what  is  said  by  Mr.  Playfair,  (p.  36^,)  that  "  if  we 
^*  look  at  the  smaller  streams,  we  find  them  w  orking 
*'  their  way  through  the  clifls  at  the  present  moment." 
No  such  operation,  however,  is  observed,  either  here, 
or  on  any  other  part  of  this  coast:  the  rills  issuing 
from  these  combes,  w  hen  they  reach  the  brow  of  the 
clifl^  trickle  down  it,  withouteffecting  on  it  any  change, 
except  that  produced  in  the  colour  by  the  mosses 
which  overspread  the  part  thus  moistened*     . 

990.  The  sea  has  not  had  more  effect  tlmn  the 
land- waters  in  producing  the  present  as|)ect  of  this 
coast;  for  before  it  could  have  attained  the  liyne-stone 
itratQy  wl)ich,  as  I  have  said,  are  seen  in  great  disor- 
der on  the  summits,  it  ought  to  have  carried  away 
th  strata  of  grey  marl  forming  the  cliffs  on  the  shore ; 
but  1  have  shewn  above  that  there  is  no  si^n  of  demo- 
lition  in  the  latter ;  which,  no  less  than  those  of  the 
hills  behind,  exhibit  strong  impressions  of  the  latest 
catastrophes  of  all  the  strata,  at  the  period  when  the 
present  bed  of  the  sea  was  formed.  ^Ai tcr  continuing 
horizontal  throughout  certain  spaces,  these  strata  of 
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indurated  marl  descend  towards  the  east,  with  tht 
frstnie  strong  inclination  as  the  red  strata  which  hac 
preceded  them ;  and  they  terminate  at  the  shore  ir 
the  same  manner.     There  is  a  great  disorder  in  th< 
cliff  at  the  points  where  they  begin  to  descend :  aftei 
they  have  disappeared  beneath  tlie  strand,  they  arc 
again  seen  at  their  former  height,  and  having  con- 
tinued for  some  way  horizontal,  they  incline  in  the 
same  direction  as  before,  and  come  down  to  the  level 
of  the  shore,  where  they  again  disappear ;  a  change 
oi  situation  which  is  many  times  repeated.     This 
difference  between  the  strata  of  the  cliffs,  and  those 
of  the  hills  rising  behind  them,  ig  very  common,  and 
belongs  to  different  kinds  oi  strata;  as  I  have  shewn 
by  examples,  in  §.  775,  to  the  east  of  Ejmouth,  and 
in  §.  554,  in  the  bay  of  Lyme,  whither  we  are  now 
returning.     Here,  though  at  little  distance  eastward 
from  the  coast  which  I  have  just  described,  \iit  strata 
of  the  cliffs  are  of  a  marl  very  different  from  that  of 
"     the  preceding,  and  the  strata  of  the  hills  behind 
them,  instead  of  being,  like  the  former,  of  white  lime^ 
St  one  J  are  of  sand. 

99 1 .  Wc  landed  here  behind  the  Cob,  that  strong 
curved  pier  raised  at  the  entrance  of  thebay  on  the  wes- 
tern side,  for  the  purpose  of  forming  a  small  port,  by 
repelling  the  waves  and  the  sand  brought  in  by  them« 
Hencewe  walked  towards  Zy;we  along  the  strand,  which 
is  here  the  place  for  bathing ;  and  the  tide  being  already 
out,  we  saw  under  the  water,  at  various  distances, 
several  parallel  ledges  of  rock,  beipg  the  upper  sec^ 
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tioD  of  strata  dipping  towards  the  sea.  In  mj 
former  description,  §.  549,  I  had  already  mentioned 
this  phenomenon,  as  beginning  at  the  foot  of  the  cliffs 
lit  the  head  of  the  bay  ;  and  I  had  adduced  it  as  a 
proof  that  these  cliffs  owe  their  origin  to  the  subsi* 
deoce  of  the  strata,  in  the  great  revolution  which  has 
produced  the  present  bed  of  the  sea ;  for  these  ledges^ 
extending  to  a  great  distance,  coasisi  of  the  sauie^ 
itrata  of  indurated  marly  the  sections  of  which  are 
seen  in  the  cliffs ;  and  tlius,  in  their  subsidenccy  they 
have  assumed  this  inclination  towards  the  space 
where  the  rest  of  the  mass  has  disappeared.  I  again 
6aw  with  regret  the  dangerous  situation  of  the  lower 
part  of  the  town  of  Lyme^  in  the  comht  described,  in 
my  former  visit  to  this  place,  as  terminating  within 
a  promontory,  where  the  strata  of  marl^  softened  by 
the  springs  flowing  through  them,  often  crumble 
down  in  the  eastern  part,  because  the  sea  comes  up 
to  their  foot  at  high  water,  and  its  waves  disperse  the 
^len  materials.  Since  I  was  here,  a  wall  has  been 
built  from  the  town  to  the  Cob  along  the  bathing 
place,  in  order  to  form  a  walk  there.  I  hope  that, 
as  this  port  is  very  useful  to  a  great  extent  of  country, 
the  ports  of  Axmouth  to  the  west  and  of  Cliarmouth 
to  the  east  having  been  long  inaccessible,  and  as 
Lyme  i^  more  and  more  frequented  also  for  sea- 
bathing, a  greater  work  will  be  undertaken  for  the 
security  of  the  eastern  part  of  the  town,  on  the  plan 
which  I  pointed  out  in  §.  552. 

909,.  We 
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<)<)2,  We  reimbarked  at  about  four  o'clock  to  re- 
turn to  Axmouth  ;  but  when  we  arrived  there,  the 
tide  was  still  low,  and  there  was  not  sufficient  water 
in  the  Ax  to  allow  our  boat  to  enter :  we  landed 
therefore  on  the  strand,  and  followed  this  small 
stream  across  the  beach,  within  which  I  saw  it  flowing 
on  a  bed  of  gravel  covered  with  aquatic  plants ;  a 
proof  tliat,  notwithstanding  its  inundations,  it  does 
not  excavate  this  bed.  Hut  where  it  crosses  the 
beach,  the  case  is  different ;  for  I  was  told  by  Mr. 
Hallett,  that  sometimes,  after  a  long  continuance  of 
high  winds  from  the  south-east,  a  part  of  this  bank 
ives  carrieil  away,  and  its  gravel  dispersed  around 
over  the  bottom  of  the  sea ;  but  that,  with  tlie  first 
strong  south-wcsterlv  wind,  tlie  waves  l>ix)ught  it 
bkck  ;  when,  if  the  Ax  happened  to  be  low,  it  entirely 
closed  the  vwutli  of  that  river,  which  discharged 
itself  only  by  filtrating  through  the  gravel,  till  it  was 
a)^in  sufficiently  swelled  by  rains  to  open  a  new 
channel.  The  place,  however,  since  I  observed  it,  ■ 
has  bee«  guarded  against  ^^tliis  eflfcct  of  the  sea.  I*' 
have  lately  heard  that  Mr.  John  Halkit,  who  was 
so  good  as  to  be  our  pilot  in  this  little  voyage,  has 
soured  a  passage  for  boats  in  all  seasons,  by  forming ' 
a*  permanent  channel  for  the -^.r  across  thd  beach,'" 
and  defending  it  against  the  action  of  thd  feea  by  a 
c^Alike  that  at  Lyme  ;  a  method  which  I  saw  after- 
wards employed  in  other  places.  Thus  every  thing 
concurs  in  proving  the  small  antiquity  of  the  human 
race  itself,  as  well  as  that  of  the  continents  which  it 
at  presiehtdnhabits.     In  pro])oi  tion  as  men  find  that 
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any  inconvenience  arises  to  them  from  the  progress 
of  the  effects  of  natural  causes,  their  industry  supplies 
them  with  the  means  of  obviating  those  effectis.  Tliis 
i»  a  subject  into  which  1  entered,  with  many  details, 
in  my  Lett  res  stir  tHistoire  de  la  Terre  et  3e  CHomnie^ 
where  I  described,  in  various  respects,  the  progress 
of  human  industry,  in  mountains,  along  rivers,  and 
on  the  sea-shores. 

993.  It  was  near  five  o'clock  when  we  returned  to 
Stidcombey  where  I  passed  the  evening  in  a  manner 
very  satisfactory  to  me,  talking  over  the  various 
objects  of  my  observations  vrith  very  intelligent  and 
obliging  men.  Mr.  Hallctt  was  so  good  as  to  make 
arrangements  for  my  departure  on  the  following 
morning,  by  engaging  for  mc  a  boat  with  a  sail  and 
oars,  to  carry  me  by  sea  to  Budleigh  Salterton,  near 
the  mouth  of  the  Otter  ;  to  which  place  I  had  been 
invited  by  General  Simcoe. 

Jidy  6th,  Mr.  Tucker  had  again  the  kindness  to 
accompany  mc  as  far  as  Seaton^  where  I  was  to  em- 
bark ;  for  he  wished  to  point  out  to  me  several  in- 
teresting objects  in  the  road  across  the  opening  of 
the  ancient  gulph.  The  bar  of  gravel  closing  this 
opening  is  very  wide  and  high  on  the  Seaton  side, 
^here,  as  well  as  on  that  of  Jsmouth^  it  passes  along 
tlie  clilfs  of  the  red  strata^  which  border  tlie  white 
calcareous  strata.  In  the  beach  itself,  some  way 
before  we  came  to  Seaton^  Mr.  Tucker  shewed  me  a 
hillock  of  the  red  strati^  that  had  evidently  been  an 

island 


62 

island  at  the  entrance  of  the  gulph,  before  the  beacli 
bad  been  formed  around  it.  This  is  a  phenomenon 
similar  to  many  others  which  I  have  already  pointed 
out  in  situations  of  the  same  kind,  as  shewing  that 
the  bars  of  gravel  formed  at  the  entrance  of  so  many 
gulphs  have  resulted  from  submarine  ledges,  consist- 
ing of  parts  of  the  strata  which  remained  higher  than 
those  that  subsided  below  the  present  bed  of  the  sea. 
The  situation  of  this  mass  indicates  that  the  red 
strata  occupied  the  whole  of  the  space,  which,  by 
their  subsidence  between  the  parts  forming  the  low 
hills  on  botli  sides,  became  a  gulph ;  and  that  the 
bar  of  gravel  has  been  occasioned  by  a  ledge  of  these 
strata  remaning  higher  than  the  rest,  though  in  no 
part  above  the  surface  of  the  sea,  except  where  we 
now  see  the  hillock. 

994.  We  then  went  down  from  the  beach  upon  the 
Daeadows  within  on  the«Sert/ow  side,  which  occupy  tlic 
place  of  tlie  gulph,  along  the  right  bank  of  the  Ax. 
Mr.  Tucker  told  me  that  it  was  about  fifty  years 
since  that  part  of  them  which,  being  raised  above  the 
common  level  of  inundations,  was  but  seldom  flood- 
ed, had  been  enclosed  with  dikes,  in  order  to  secure  il 
entirely.  The  operation  was  carried  on  in  the  same 
manner  as  was  used  by  the  ancient  inhabitants  of  the 
marshes  in  Holstein  and  Slcsnvighj  a  deep  canal  being 
dug  along  the  firmest  part  of  the  meadows,  and  the 
earth  taken  out  of  it  thrown  up  on  its  outer  edge  tc 
form  the  dike ;  on  the  outside  of  which  were  left  what 
^e  called  fore-lands  in  the  above-mentioned  coun 
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tries ;  that  is  to  say,  soils  not  ytt  sufficiently  firm,  but 
continuing'  to  be  raised  by  fresh  sediments.  After 
this,  drains  were  cut  in  the  space  within  the  dike,  to 
cooduct  the  rain-water  into  the  canal,  whence  it  is 
discharged  by  a  sluice.  This  operation,  which,  as  I 
have  explained,  proved  ineffectual  on  the  above- 
mentioned  coast,  has  been  here  sufficient,  as  there 
is  no  longer  any  thiqg  to  be  apprehended  from  the 
sea. 

995:  I  have  already  said  that  the  port  of  Seaton  is 
now^at  the  outer  side  of  the  beach,  on  the  open 
coast ;  I  embarked  there  at  eleven  o'clock,  taking 
leave  with  great  regret  of  Mr.  Tucker,  to  whom  I 
had  been  so  much  obliged,  and  for  whom  I  shall 
always-  retain  a  very  sincere  esteem.  The  weather 
was  fine,  and  I  had  a  most  agreeable  voyage ;  only 
the  direction  of  the  wind  did  not  permit  us  to  sail 
very  near  the  coast.  Mr.  Polwhele,  in  his  History 
ofDeoonshirt^YoX.  L  p.  65,  describes  the  quarries 
oiiunc-stonc  which  are  worked,  as  well  on  the  hills  as 
near  the  coast,  between  Seaton  and  Sidmoiith.  This 
stone  is  nearly  as  white  as  chalk,  and  thus  resembles 
that  of  Offwell  and  JVidzvorthy  ;  but  it  is  harder  and 
less. fractured,  so  that  it  is  used  for  building:  Mr. 
Polwhele,  however,  speaks  of  one  stratum  which  con- 
tains blackish  flints  ;  and  this,  as  well  as  the  form 
of  the  hills,  indicates  that  the  strata  are  much 
disorciered. 

99G.  It 
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996.  It  may  have  been  seen  in  my  preceding 
travels  that,  from  the  bay  of  IVeymouth  as  far  ad 
Jtxmouthy  the  hills  of  chalk  and  white  Ibne-stone  of  u 
similar  nature,  which  prevail  throughout  a  great  ex- 
tent of  the  south  of  England,  do  not  come  down  ta 
tlie  coast ;  they  appear  only  in  the  eminences  more 
or  less  distant,  and  the  hills  forming  the  cliffs  towards 
the  sea  are  composed  of  strata  of  otiier  species, 
which  I  have  successively  described  :  but  from  Scaton 
nearly  to  Sidmouthj  the  cliffs,  except  in  the  immediate 
vicinity  of  those  two  places,  where  they  consist  of 
red  strata,  as  has  been  already  mentioned,  are  com- 
posed of  the  white  strata :  these  begin  at  the  point 
called  IVhite  cliff\  and  continue  without  interruption 
to  the  cape  of  Beer  head,  beyond  which  opens  a 
large  combe,  wherein  is  situated  the  village  of  Beer, 
and  whence  a  brook  issues.  It  is  chiefly  around 
this  cape,  on  account  of  the  easy  transportation  by 
•ea,  that  quarries  have  been  opened  on  this  lime- 
stone,  which  is  known  in  the  country  by  the  name  of 
Beer-stone :  these  hard  strata  are  the  same  that  are 
seen  to  form  the  base  of  those  of  c/m/A%  from  Salisbury 
to  the  eastern  coast,  wherever  that  base  is  uncovered 
at  tlie  foot  of  the  hills ;  they  are  constantly  without 
Jlints,  and  are  more  or  less  indurated  in  different 
places.  On  this  coast  also,  the  highest  of  the  white 
strata  approach  the  most  nearly  to  the  nature  of 
chalk;  upon  these  lie  reddish  strata,  which  are  suc- 
ceeded by  grey  ones.  All  these  kinds  of  strata,  by 
their  sections  at  different  heights,  with  grassy  slopes 
beneath,   form  towards  the   sea  an  amphitheatre^ 

which. 


whicli,  at  the-sSiric  tiriie  that  it  exhibits  a  very  rfri^u- 
lar  aspect,  shews  in  what  manner  they  were  broken' 
dff  at  the  time  of  the  formation  of  the  present  bed  o^ 
the  sek. 

997.  Beyond  JBeer,  the  top  df  the  cliffs  recedes^ 
more  and  more  from  the  sea,  in  consequence  of  thei 
same    operation  which  is    everywhere  tending  to 
obliterate  (hose  features  of  the  coast :  they  crumble 
down,  and  ^'herever  the  materials  descending  from 
them  hare  Repelled  the  sea  to  such  a  distance,  that 
they  are  no  longer  liable  to  be  carried  away  by  its 
actiotls,  a  strand  is  form^,  and  the  materials,  stilt 
Continuing  to  fall  from  above,  rise  Up  against  the  clifi; 
atid  are  covered  with  plants.     Near  BceVy  this  opera- 
tion is  rtot  yet  faf  ad^ced  •   but  there  are  spots  in 
which  vegetation  begins  to  appear,  though  the  greatest 
part  of  the  section  of  the  stf^ata  is  still  left  bare ; 
these  strata  are  of  different  colours ;  so  that,  in  sailmg 
at  some  distartce  from  the  coast,  while  the  sun  was 
shining  ori  the  cliffs,  it  seemed  as  if  all  this  part  of 
them,  which  is  of  great  extent,  had  befen  hung  with  a 
piece  of  striped  silk,  embroidered  w^ith  green  in  an 
inegular  pattern.     Farther  to  the  westward,  the  slope 
is  entirely  covered  with  grass,  and  a  beach  of  consi- 
ilcrable  height  follows  its  foot; 

998.  To  the  west  of  the  combe  of  Beer,  there  ara 
three  other  principal  combes,  Bi^anscomby  Dunscomb^ 
and  Salcomb  Regis  near  Sidmouth.  These  begin  at 
« great  height  in  the  hills,  and  descend  towards  the 
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sea  t  that  of  Bramconiby  from  which  a  brook  issues; 
comes  down  quite  to  the  shore^  where  it  is  much  con- 
tracted, though  very  wide  in  the  upper  part.  The 
two  other  combes  are,  on  the  contrary,  wider  at  the 
bottom  tlian  towards  the  top,  and  form  only  indenta- 
tions in  the  cliff  at  different  heights ;  it  appeared  to 
me  that  the  rilis  proceeding  from  them  issued  through 
fractures  in  the  cliff.  All  the  upper  part  of  these 
combes  shews  an  open  section  of  the  strata  of  white 
(ime'SfoNCy  which  are  worked  in  various  places  up  to 
the  eminence  dividing  Salcomb  from  the  gulph  of 
Sidmouth ;  but  there  they  cease ;  for  the  slopd  to- 
wards that  gulph  consists  of  lower  hills  of  the  red 
straiay  which  continue  to  border  it  on  the  western 
side,  where  the  white  lime-stone  appears  no  more ;  a 
strong  symptom  of  the  catastiophe  that  produced 
this  great  excavation  in  tlie  lands. 

S99.  There  arc  few  prospects  more  mteresting 
than  that  of  this  gulph,  w  hen  viewed  from  tiie  sea,  in 
fine  weather,  and  at  such  a  distance  as  we  were  kept 
by  the  wind.  In  the  ccntie  of  this  w ide  opening 
appears  tlic  town  of  Sidinouthy  tlie  access  of  wixich  to 
the  sea  is  entirely  cut  oft*  by  tlie  bar  of  gravel,  as  I 
explained  in  the  preceding  volume,  \.  767 ;  and  the 
gulph  is  encompassed  by  tlie  cheerful  cultivated  hills, 
through  a  lateral  opening  in  which  arrives  the  little 
Sid  io  lose  itself  in  the  gravel.  The  entrance  of  the 
gulph  is  singularly  marked  by  the  cliffs  on  both  sides, 
consisting  of  the  red  strata^  and  forming  a  contrast 
witli  the  verdure  within :  thesQ  strata,  on  tlie  right 
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(lis  viewed  from  the  sea),  descend  towards  the 
M-^t,  where  they  pass  under  those  oi  white  Umc-atoiiej 
and  thus  disappear ;  hence  it  is  evident  that  the  latter 
must  have  been  originally  deposited  on  the  former ; 
and  that,  in  the  great  subsidence  whence  the  gulph 
has  resulted,  all  the  strata  must  have  been  8tra;ngcly 
convulsed  ;  for  those  of  the  zvhite  Ume'Stane^  besides 
tbat  they  also  are  inclined  on  the  eastern  side,  have 
totally  disappeared  on  the  westera,  where  the  cliffs 
of  the  red  strata  continue  from  Sidmouth  to  the 
iBOuth  of  the  Otter.  In  these  there  is  the  singular 
phenomenon  of  Larderum  cove  which  I  described, 
f  762 ;  and  in  sailing  along  this  j>art  of  the  coast,  I 
observed  many  other  recesses  equally  picturesque. 
The  sea  is  here  very  deep,  for  I  saw  no  permanent 
Jtrand^  except  in  these  coves ;  that  which  is  forming 
at  tlie  foot  of  the  cliffs  being  still  covered  at  liigh 
water. 

1000.  The  village  of  Budleigh  Salterton^  whitlier 
1  was  going,  is  sifuated  beyond  the  mouth  of  the 
Otter:  I  arrived  there  at  three  o  clock,  but  General 
Simcoe  was  gone  out,  and  was  not  to  return  till  ttie 
*  evening ;  I  therefore  employed  the  remainder  of  tliis 
fine  day  in  an  excursion  which  I  had  occasion  tQ 
Bake  in  the  neis^hbourhood.  I  had  written  from 
AAfieU  to  request  my  worthy  friend  Mr.  Short 
of  Tdgnmouth  to  engage  for  me  an  one-horse  chaise, 
ferthe  long  tour  which  I  purposed  to  make  through 
Ikvonshire  into  Cormuall,  and  to  send  it  to  meet 
Wt  at  Ottcrton,  whence  I  also  intended  to  obser\'e 
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the  course  of  the  Otter  down  to  the  sea:  I  had  re 
ccivcd  his  answer,  to  infoim  me  that  the  chaise  shouk 
be  with  me  as  I  had  appointed ;  and  at  the  sani< 
time  he  had  been  so  good  as  to  send  me  a  letter  o 
recommendation  to  Mr.  Siiork,  the  clcr^man  o: 
Oitcrfon^  a  brother  of  Lord  Teignmouth's,  in  whid 
.be  explained  to  him  what  were  my  particular  views 
it  was  therefore  on  account  of  both  these  objects  thai 
I  went  to  that  place. 

1 00 1 .  I  set  out  on  foot  for  Otter  ton,  it  being  onlj 
three  miles  distant  from  Budleigh  i^alterton.  In 
walking  along  the  western  side  of  the  meadows 
traversed  bv  the  Otter^  I  saw,  at  the  fii^st  glance, 
that  all  this  part  had  formerly  been  a  gulph ;  a  bar  ol 
gravel  formed  at  the  entrance  still  leaving  behind  it  a 
s^pace  of  water,  where  tenninate  these  perfectly  hori- 
zontal meadows,  extending  on  both  sides  of  the  river 
as  far  as  the  foot  of  the  hills.  On  arriving  at  Otter- 
ton,  I  found  the  chaise,  and  was  pleased  with  the 
appearance  and  discourse  of  the  driver,  who  proved 
cxtren^ely  useful  to  me  throughout  my  journey ;  being 
not  only  Tery  intelligent,  but  likewise  perfectly 
acquainted  with  tlie  country  through  which  I  travel- 
led, and  even  knowing  most  of  the  gentlemen  to 
whom  I  had  recommendations.  After  having  made 
some  acquaintance  with  my  future  guide,  I  called  on 
Mr.  Shore,  who  received  me  with  great  politeness  : 
from  him  I  learnt  many  particulars  concerning  the 
course  of  the  Otter  above  the  space  where  I  wished 
to  observe  it ;  and  before  X  describe  tliat  space,  I 
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shall  give  an  account  of  the  river  from  its  origin, 
adding  to  Mr.  Shore's  information  that  which  I 
afterwards  received  from  the  Rev.  Mr.  LuriiEa 
Elliott,  who  lives  at  Salviston  near  Ottci^  St^ 
Marifj  and  is  brother  to  Mrs.  A.  Elliott,  the  friend 
and  neighbour  of  Mrs.  Burges, 

1002.  The  Otte?'  is  one  of  the  rivers  which  shew 
the  most  evidently  that  they  have  not  excavated  any 
part  of  the  large  spaces  wherein  they  flow.     I  have 
already  said  that  it  rises  in  a  valley,  the  sides  of 
which  differ  greatly  from  each  other :  on  its  left  baiik 
are  the  hills  with  the  strata  of  Ij/as,  that  pass  on  to 
Mmburi/,  where  I  have  lately  described  them,   a 
mass  of  the  same  strata  appearing  also  on  the  riglit 
bank,  at  the  extremity  of  the  Blackdozvn  hillsy  which 
the  river  follows  some  way  below  Hon'Uoi?.     This 
part  being  intersected  with  so  many  branches  of  hills, 
the  Otter  is  here  too  much  confined  to  have  left  any 
great  quantity  of  sediments ;  there  are  only  a  fey/ 
small  meadows  at  intervals :  but  after  it  has  quitted 
the  Blackdffwn  hills  in  its  way  towards  Ottcry  St. 
Mary^  it  enters  an  extensive  tract  of  meadows,  where 
it  is  joined  by  the  77//e,  another  small  river,     Mr.  L. 
Elliott  has  observed  that  these  meadows  are  rising 
sensibly  by  the  inundations  of  the  rivers,  the  grass 
retaining  tlie  earthy  particles  carried  along  by  the 
water  which  overspreads  them ;  and  he  told  me  the 
following  remarkable  circumstance.     As  the  whole 
of  this  soil  is  not  under  water  during  conimon  inim-r 
dations,  the  pfi^rts  at  such  times  flooded  have  received 
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a  greater  quantity  of  sediments  tlian  the  rest;  so  that 
the  soil  of  the  most  distant  meadows  is  lower  than 
the  usual  bed  of  the  river  itself.  I  have  observed 
this  to  be  also  the  case  ih  some  parts  of  the  course  of 
the  Po^  through  the  plains  of  Lp?nbardj/.  But  below 
Qttery  St,  Mary^  the  course  of  tlie  Otter  becomes 
more  rapid ;  and  when  it  overflows,  it  attacks  some 
parts  of  its  banks,  till  it  arrives  within  a  certain 
distance  of  Ottertorij  where  it  again  passes  through 
horizontal  meadows.  Advantage  has  been  taken  oi 
the  higher  level  of  the  river  above,  to  cut  a  channel 
;i!ong.the  foot  of  the  hills  on  one  side,  by  which  a  part 
of  it  is  conveyed  to  turn  some  mills  near  Otter  ton ; 
its  common  bed  being  reserved  to  carry  off  the  water 
during  floods,  when  it  still  overflows  its  meadows  to 
a  grCiiter  or  less  extent,  in  proportion  to  its  aburi- 
dance. 

1003.  Such  is  the  course  of  the  Otter^  from  it^ 
rise  to  Ofterton^  where  it  entered  origingJly  into  f| 
gulpJu  It  would  be  difficult  at  present  to  determine 
at  what  point  this  river  arrived  at  the  level  of  the  sea, 
because  the  difference  of  level  is  insensible  between 
the  meadows  which  cover  the  bottom  of  this  extremity 
of  its  valley,  and  those  which  certainly  occupy  the 
place  of  tlie  ancient  gulph,  whither  Mr.  Shore  was 
so  good  as  to  cor^duct  me.  Op  the  Otterton  side, 
tlie  river  has  preserved  its  course  along  the  foot  oi 
the  high  hills,  which,  in  the  gulph  itself,  form  cliffs 
that  are  prolonged  into  the  sea :  the  water  was  low 
^vhcn  we  observed  it,  flowing  much  below  tlie  level 
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of  the  meadowfi ;  so  that,  on  the  sides  of  the  channel, 
we  could  perceive  their  soil  to  be  composed  of  the 
sediments  of  the  river  and  sea-sand.  The  opposite 
side  of  this  ancient  gulph  is  very  diflferent;  tlie  origi- 
nal soil  is  there  low ;  and  it  extends  in  a  gentle  dccli- 
vi^  under  the  sediments,  which,  on  its  border,  are  a 
little  higher  than  the  rest  of  the  meadows ;  and  on 
this  part,  tlie  spring  waters  proceeding  from  the 
grounds  above  are  retained  in  a  trench,  whence  they 
are  turned  over  the  meadows  in  dry  seasons;  by 
which  means  the  grass  is  mown  there  twice  a  year, 
and  yields  afterwards  a  rich  pasturage. 

1004.  The  subsidence  which  produced  this  gulph 
has  left  here  a  monument  similar  to  tliat  at  Seaton  ; 
namely  a  mass  of  tlie  red  strut a^  called  the  Granary^ 
and  large  enough  to  be  marked  in  some  of  the  maps : 
this  mass  had  remained  above  the  level  of  the  water 
at  the  entrance  of  the  gulph,  but  is  now  enclosed  in 
the  bar  of  gravel,  which  has  been  probably  formed  on 
a  ledge  of  the  same  strata,  and  which,  beginning 
from  the  western  side,  has  almost  entirely  separated 
the  gulph  from  the  sea :  a  channel  left  on  the  eastern 
side  now  forms  the  mouth  of  tlie  Otter ^  and  serves  for 
the  discharge  of  its  waters ;  but  only  during  the  reflux, 
for  the  tides  rise  up  this  channel,  and  extend  them- 
selves to  a  great  distance  within,  filling  the  ditches 
of  the  meadows  by  which  the  rain  and  spring  waters 
run  off.  This  effect  was  at  that  time  very  evident : 
for  the  tide  being  high,  we  could  iK)t  walk  on  to  the 
end  of  the  meadows,  because  the  ditches  were  too 
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fill  of  water  to  allow  tis  easily  to  step  over  them,  W# 
then  ci'ossed  tp  the  right  bank,  which,  as  I  have  said, 
is  higher. 

1 005.  Having  continued  to  follow  this  bank,  we 
came  tp  the  point  where  the  meadows  terminate  in  a 
par^h,  near  the  space  of  water  enclosed  by  the 
beach  ;  and  I  saw  several  narrow  slips,  covered  with 
grass,  extending  from  the  extremity  of  this  new  s<>il 
between  the  outlets  of  the  ditches  of  the  meadows, 
on  the  sides  of  which  are  deposited  the  earthy  par- 
ticles brought  along  by  their  waters.  I  asked  Mr. 
Shore  whether  these  slips  of  land  made  any  progress ; 
he  told  me  that  lie  had  not  resided  long  enough  in 
the  country  tp  I^ave  observed  it ;  but  happening  to 
see  before  us  Mr.  Cpckeram,  the  proprietor  of  a 
part  of  these  lands,  we  hastened  to  overtake  him : 
Mr.  Shore,  accosting  him,  requested  that  he  would 
^nswer  n^y  (j^uestion ;  and  from  him  I  obtained  the 
following  details.  These  slips  of  land  a^-e  contiau-^ 
ally  advaiiciag  forward  ii\  the  space  still  occupied 
by  the  water,  and  at  tlie  same  time  the  intervals  be- 
tweea  them  are  filling  up.  The  tides,  rising  over 
these  grounds,  and  running  off  towards  the  ditches 
slowly,  and  only  at  the  surface,  deposite  on  them  the 
inud  which  they  hare  brought  up ;  this  raises  the 
soil  of  the  n^arsh,  and  by  degrees  converts  it  into 
good  meadow-Uqd.  "  Jhis  progress,"  continued 
Mr.  Cockeram,  "  has  b^en  very  sensible  since  I 
"  have  observed  it ;  tlic  space  of  water  within  the 
f*  beach  has  visibly  been  much  filled  uft  and  there 
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'^  is  no  doubt  that  at  last  it  will  disappear/'  Thus 
the  same  successiou  of  natural  effects  takes  place 
here,  as  in  all  gulphs,  and  on  all  coasts ;  and  while 
these  effects  demonstrate  that  the  sea  has  noj  oc- 
cupied its  present  bed  during  any  very  great  number 
of  tges,  the  perfect  horizontality  of  all  thpse  new 
soils,  not  only  on  the  coasts  of  Great  Britain^  but 
around  every  part  of  the  continents,  evidently  show^ 
that,  since  the  time  of  their  commencement,  no 
change  has  any  where  occurred  in  the  relative  level 
of  the  lands  and  the  seOy  ej^cept  indeed,  on  such 
coasts  as^have  volcanoes  near  them,  as  is  the  case 
with  that  of  the  kingdom  of  Naples.  After  having 
observed  this  extremity  of  the  gi^lph,  we  went  back  to 
Otterton^  where  I  staid  a  little  while  with  Mr.  Shore  j 
then,  very  thankful  for  his  Ifindness,  I  got  into  the 
chaise  which  had  met  me  there,  and  returned  to 
Budleigh  Salterton,  where  I  found  General  3inicoe, 
with  his  amiable  family. 

Julif  7th.  General  Simcoe  was  so  good  as  to  show 
me  the  neighbourhood  of  Budleigh.  There  is 
scarcely  any  place  near  the  coasts,  which  does  not 
present  phenomena  of  some  importance  with  respecl; 
to  tlie  histoiy  of  the  continents :  I  met  with  many 
here  of  variqus  kinds ;  bqt  I  shall  confine  myself  to 
the  most  essential. 

1006.  Budleigh  Salterton  is  situated  at  the  lower 
part  of  a  combey  in  the  front  of  which  is  formed  a 
beach  of  considerablls  extent,  consisting  of  rounded 
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lenticular  fragnments  of  a  stone  belonging  to  the  clas; 
of  the  schisti,  whereof  is  composed  also  the  grave 
wherewith  tlie  top  of  these  hills  is  covered  ;  a  rivule 
issuing  from  this  combe  filtrates  through  the  beacli 
and  is  lost  there.  This  beach  is  continued  along  ^ 
cliiTs  which  border  the  coast,  and  extend  first  soutti 
wards,  but  afterwards  turn  to  the  west  These  clifl 
manifestly  show  the  catastrophe  whereby  the  comb 
was  formed  ;  for  in  the  first  place,  their  strata,  froi; 
the  most  elevated  point  which  is  about  7  or  800  fee 
in  height,  descend  on  the  side  towards  Budleighj  an' 
pass  successively  under  the  level  of  t'ne  stranc 
Other  characters  of  catastroplics  are  shown  by  frac 
tures  from  the  top  to  the  bottom  of  the  clifis,  on  th 
opposite  sidfes  of  which  the  strata,  very  distinct  b 
then*  differences  in  colour  and  composition,  bav 
changed  as  much  as  five  feet  in  their  relative  leve 
being,  at  these  points,  lowest,  on  the  side  whei 
they  rise  towards  the  highest  part  of  the  cliff;  s 
that,  in  following  the  strand  in  the  direction  of  the 
descent,  some  of  them,  which  had  already  conn 
down  to  it,  are  seen  five  feet  above  its  level  beyon 
the  fracture,  and  then  again  descend  in  the  sam 
direction  j  and  this  is  repeated  many  times.  Thej 
fractures  must  run  across  the  whole  hill ;  for  the 
intersect  the  course  of  the  spring-waters  within,  t 
which  they  afford  an  issue  on  the  shore ;  and  tt 
catastrophes  must  also  have  extended  to  the  who! 
mass  of  the  interior  strata,  since  otherwise  thej 
-changes  of  level  could  not  have  taken  place  in  tl 
exterior.     This  remark  piust  be  applied  to  all  tl 
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^angBs  of  relative  level  which  are  observed  in  tho 
itrata^  ou  tlie  ppposite  sides  oi fracture. 

1007.  There  are  in  this  cliff  some  strata  which 
present  a  phengmenon  cpncerning  gra^elj  similai'  to 
that  already  described  (§  620)  in  t^e  Isle  of  IVight ; 
but  there  it  could   be  seen  only  pear  the  surface ; 
whereas,  in  the  Budlcigh  cliff,  it  begins  much  lowef, 
and  several  repetitions  of  it,  at  considerable  vertical 
dbtaiiccs,  are  exposed  to  view.    This   cliff  exhibits 
the  sectipn  of  all  the  strata^  down  to  the  level  of 
the  sea,  or  the  strand.     At  the  top  appears  a  bed  of 
gravely  of  the  same  kin^  which  composes  the  beach ; 
this  bed  forms  the  surface  of  the  hills,  and  is  of  various 
degrees  of  thickness  in  different  parts :  ii^mediately 
below  it,  lie  very  regular  strata  of  sand  mixed  with 
clay ;  anc^  these  are  the  strata^  of  different  colours, 
parallel  with  each  other,  and  forming  a  large  mass, 
which,  beginning  from  the  highest  part  of  the  cliff, 
wd  descending  towards  the  combe  of  Budleighy  come 
down  to  the  shore  near  that  combe.     Below  this  mass 
of  regular  sfrata  is  a  bed  of  gravely  the  first  of  those 
now  under  consideration,  the  section  of  which  very 
much  resembles  the  festooned  drapery  of  a  hand- 
some apartment,  fastened  up  with  cords  at  certain 
(distances.     In  the  part  where  the  cliff  is  highest,  ap- 
pear several  of  these  bcds^  separated  by  a  greater  or 
smaller  number  qf   regular  strata  without  gravel : 
they  arc  in  §ome  places  not  less  than  fifteen  feet  in 
thickness,  from  which  they  diminish  on  both  sides  to 
about  one  foot ;  aftewvards  they  swcll^  sgad  are  again 
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- ::- it-riit:-    These  beds  of  gravely  having  the  same 
zjAiidZcc  25  the  regular  shWa  of  argillaceous  sand, 
•_::::    i-=v:    ij^n  successively   to  the  level  of    the 
rr.:.:  .    t^t:   we  examined  them:    tJieir   masses, 
r— ':":■-  -r  :>  I  :c  v.  "4/  bcioiiging  to  the  strata, 
•   •;•-     -....i:\    ii.^  i  partly  rounded;  they  arc 
•:"w  -r/:  ?:  r.c  .15  t::c  gravel  which  covers  the 
..  ^....   .,   .  ^^>.p  50  much  decomposed,  that 
^  <   ■-   :  .  r  ':^.'Vi'\  a^  t"::oy  tall,   and   others 
-      -  N—    "  •-  •  vr-s..:  :::   the   hand;    they  are 
•^.  :  V     •  *  ::-j:.:1;  ani  in  examining  the 
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loDgobservation  alone  can  assist  us  to  decypher :  of  tins 
kind  I  shall  describe  some  other  very  striking  monu- 
ments in  the  course  of  these  Travels. 

1009.  The  beach  along  the  foot  of  the  cliflfs  above 
mentioned  being  composed,  for  the  most  part,  only 
of  the  gravel  falling  from  tlie  top,   (because  that 
of  the  lower  strata  breaks  as  it  falls,  and  is  washed 
away,)  this  beach  is  not  yet  sufficiently  high,  along 
a  great  part  of  its  extent,  to  prevent  the  waves  from 
reaching  the  foot  of  the  cliffs  at  high  water ;  and  thus 
their  demolition  is  prolonged.     This  demolition  ori- 
ginates in  tlie  fissures  formed   in  the  hill,  near  its 
brow,  by  alternations  of  moisture  and  drought ;  and 
the  water  which  in  autumn  insinuates  itself  into  these 
crevices  being  frozen  in  winter,  the  effort  of  its  in- 
crease of  bulk  is  directed  towards  tlie  exterior  sidc^ 
which  is  without  support ;'  so  that  sometimes  in  the 
spring,  as  General  Simcoe  told  me,  pieces  fall,  seve- 
ral feet  in  thickness,  and  extending  vertically  almost 
from  the  top  to  the  bottom  of  the  cliff.     It  is  here 
evident,  that  demolitions  of  this  kind  are  produced 
by  land-waters,  and  not  by  the  sea ;  but  the  sea  oc- 
casions their  continuance,  as  I  have  repeatedly  ex- 
plained, by  preventing  that  accumulation  at  the  foot 
of  the  cliffs,  whereby  degradations  are  every  where  ter- 
minated.    When  masses  of  the  strata  have  here  fal- 
len on  the  strand,  the  waves  of  the  high  tides  wash 
away  the  sand,    which  is  carried  along  by  the  cur- 
rents, and  deposited  in  recesses  of  the  coast;  the 
gravel  then  alone  remains,   and,  is  driven  by   the 
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waves  against  the  foot  of  the  cliffs ;  but  it  has  not 
yet  been  accumulated  in  a  sufficient  quantity  to 
guard  them  against  the  actions  of  the  sea;  this 
effect,  however,  will  in  time  be  produced,  and  the 
beach  will  acquire  sufficient  breadth  to  permit  the 
materials  still  falling  on  it  t©  rise  against  the  cliffs  in 
the  form  of  a  slope,  which  will  then  be  overspread 
with  vegetation.  This  operation  has  already  taken 
place  on  the  part  of  the  coast  that  turns  to  the  west, 
where  it  was  originally  less  high  ;  and  its  foot  not 
being  so  directly  attacked  by  tl>c  weaves  of  the  cast 
wind,  tlie  beach  is  there  become  wider,  and  the  cliffy 
reduced  into  a  slope,  is  covered  with  grass.  General 
Simcoe  was  so  good  as  to  take  me  to  some  other  spots 
in  the  neighbourhood,  where  every  thing  indicates 
the  same  catastrophes  in  the  production  of  the 
cmnbe  «nd  all  its  branches ;  but  the  circumstantial 
account  which  I  have  already  given  may  suffice  for 
this  place. 

July  Sth.  In  the  morning  I  set  out  from  Bud- 
leigh  in  my  chaise,  to  go  to  Teignjjioiitk  over  the 
hills  bordering  the  sea.  In  quitting  Budteig/i,  I  as- 
cended a  branch  of  the  combe^  which  at  first  follow  s 
the  direction  of  the  high  cliff.  I  thus  arrived  at  the 
top  of  the  hill,  where  the  disorder  of  the  strata  in  its 
mass,  already  shewn  by  the  ruptures  and  unequal 
subsidences  observed  in  the  cliff,  is  also  indicated  by 
the  aspect  of  the  surface,  consisting  entirely  of  hol- 
lows and  hillocks ;  the  latter  are  covered  with  heath; 
but  the  hollows  are  gi'assy,  because  the  rain  water 
1  lies 
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lies  there  longer.  A  branch  of  the  hills  over  which 
I  afterwards  passed  is  separated  by  a  large  cofnbe 
from  another  branch,  which  forms  the  clifts  by  the 
lea-shore,  and  extends  all  the  way  to  Exmouth.  As 
Ihad  already  observed  this  gulph,  I  only  crossed  it, 
first  passing  over  the  the  channel  of  the.£.r,  and 
then  proceeding  along  the  bar  of  sand  which  I  have 
before  described,  whence  I  ascended  the  hills  on  the 
western  side. 

■ 

1010.  I  followed  these  hills  as  near  the  coast  as 
possible,  intending  to  stop  at  Dawlish.     For  a  long 
time,  I  had   on  my  right  a  large  combe^  which  de- 
scends towards    the   gulph    of  Exnwuth^   and  of 
which  the  lower  part,  being  very  wide,  is  covered 
with  meadows,     I  have  since  learnt,  that,  within  a 
known  period,  ships  have  entered,  at  high  water,  a 
considerable  way  up  this  creek  of  the  giilph;  but 
that  the  sediments   of    the  tides  having  gradually 
filled  it  up,   the  new  soil,  being  covered  ^ith  grass 
and  converted  into  meadows,  has  been  secured  by  a 
dike  against  the  spring  tides,  tlie  brook  which  issues 
from  the  combe  running  off  by  a  sluice  at  low  water. 
The  ridge  of  liills  separating  the  gulph  of  Exinouth 
from  the  small  gulph  of  Dazilish  is  very  high ;  so 
tliat,    alter   a  long   ascent  from  the  former  gulph, 
there  is  an  equal  descent  to  the  latter.     My  road 
afforded  mc  a  constant  view  of  the  sea;  and  I  observed 
that  within  the  greater  part  of  this  space,  the  cUfts 
along  the  coast  were  formed  by  low  hills  consisting 
of  the  rerf  strata.     The  liill  above  is  of  a  soil  quite 
different,  add  is  covered  with  the  »anae  gravel  of 
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gi'ey  wacke  as  the  eminences  which  are  on  the  easteWI 
side  of  Exmouth  ;  only  tliei^  are  here  more  Jlints 
mingled  with  this  gravel. 

1011.  I  had  already  the  pleasure  of  being  ac- 
quamted  with  Sir  William  Watsox,  a  man  of 
great  knowledge  in  the  natural  sciences ;  and  I  had 
heard  of  the  very  singular  manner  in  which  he  had 
conveited  a  part  of  the  cliff  at  Daud'ish  into  a  plea-- 
sure-ground.  I  went  immediately  to  bis  liousc, 
built  on  the  eastern  side  of  the  gulph,  and  I  had  the 
good  fortune  to  find  him  at  home.  In  this  spot  may 
be  seen  what  metamorphoses  genius  and  taste  con 
produce  in  grounds  possessing  no  natural  beauty  but 
that  of  situation :  Dazclisk  stands  near  the  sea,  in  a 
recess  df  the  coast  formed  by  the  lower  part  of  a  large 
comb€j  which  has  many  ramifications  rising  among 
the  hills  to  a  great  distance,  the  village  of  j^lshcojiibe 
lying  in  the  most  remote  part :  a  small  brook,  formed 
by  the  springs  in  these  various  branches  of  the  combcj 
discharges  itself  into  the  sea,  by  filtrating  through  a 
beach  which  the  waves  have  raised  across  the  en- 
trance of  a  small  original  gulph,  now  transformed 
into  meadows ;  and  tlie  hills  tliat  encompass  it  are 
scattered  with  trees. 

1012.  Sir  William  Watson,  having  been  pleased 
with  this  spot,  bought  a  field,  some  years  ago,  on 
the  slope  of  the  eastcm  hill,  situated  on  the  brow  of 
the  cliflf  composed  of  red  strata  unequal  in  hardness; 
a  state,  however,  which  is  not  perceived  till  their 
section  in  the  cliff  has  been  long  exposed  to  the 
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actims  of  the  air,  when  the  softest  parts  being  the 
most  corroded,  the  others  remain  in  relief,  exhibiting 
a  very  singular  appearance ;  and  this  circumstance^ 
io  addition  to  the  diiferent  accidents  which  hap- 
pened in  the  catastrophe  whence  the  cliflf  resulted, 
renders  it  altogether  a  most  grotesque  object     Sir 
William  comprehended  what  advantage  might  be 
taken  of  these  natural  peculiarities ;   and  being  in 
possession  of  the  field,  which  had  hitherto  been  cul- 
tivated only  in  a  loose  soil  of  little  depth,  he  set  to 
work  upon  it,  in  the  same  manner  as  a  statuary  un- 
dertakes to  give  to  a  large  block  whatever  form  his 
genius  suggests  to  him.     He  lowered  the  surface  of 
the  hill  along  the  cliff,  leaving  a  sufficient  thickness 
on  the  brow  of  the  latter  to  serve  as  a  wall,  shelter- 
ing against  the  sea  winds  the  space  within,  which  is 
converted  into  a  garden :  the  wall  is  covered  with 
shrubs,  except  where  some  apertures  with  shutters 
have  been  rhade,  to  give  a  view  of  the  sea.     But  one 
part  of  this  natural  wall  has  been  left  of  sufficient 
thickness  to  be  hollowed  out  into  a  small  apartment, 
well  lighted  towards  the  sea  with  strong  glass  win- 
dows ;  and  Sir  William,  having  intended  this  for  his 
study,  has  fitted  it  up  in  the  most  agreeable  manner, 
with  nitches  scooped  out  in   the  sides  for   books, 
various  instruments,  and  busts.     The  cavity,  being 
in  the  rock,  exposed  to  the  air  on  every  side,  is  very  • 
dry:  and  the  thickness  of  its  natural  walls  being 
great,  an  almost  equal  temperature  is  preserved  in 
the  apartment  within,  as  there  is  in  caverns.     This 
piece  of  ground  being  on  tlie  slope  of  the  bill  towards 
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the  inner  part  of  the  gulph,  a  winding  path  dowa  its 
declivity  ofters  various  beautiful  points  of  view.  Tlie 
house,  which  is  built  near  the  upper  part  in  the  form 
of  a  Ciothic  castle,  harmonizes  with  the  romantic 
scenery  around^  moie  than  is  commonly  the  case 
with  buildings  of  that  kind  in  other  situations.  A 
large  portico  before  the  principal  front  was  adorned 
with  Icmon-trccs  in  tubs,  loaded  at  once  with  lemons 
nearly  ripe,  with  others  which  would  arrive  at  that 
state  the  following  season,  and  witli  flowers  pre* 
paring  fruit  for  the  third  year.  Sir  William,  being 
a  botanist,  has  obtained  and  prepared,  in  working 
on  his  vast  block,  such  aspects  and  soils  as  are  pro- 
per for  many  exotic  plants,  which  he  has  here  natu- 
ralized, from  the  alpine  kinds  to  those  of  the  Cape ; 
for  this  coast  Cnjoys  a  veiy  mild  clinlate ;  and  these 
plantations,  cut  into  veiy  pleasant  walks,  present  an 
interesting  variety  of  trees  and  shrubs.  In  a  word, 
1  could  not  have  passed  the  little  time  I  had  to  spare 
more  agreeably  than  at  Dawliah^  especially  since  it 
was  by  no  means  unprofitably  spent  with  respect  to 
Geology. 

1013.  In  conversing  on  the  latter  subject,  Sir 
William  Watson  told  me,  tliat  his  own  observations 
on  tlie  cliffs  of  tliis  coast  had  fully  accounted  to  hhn, 
as  well  for  the  intersections  found  in  these  cliffs,  as 
for  the  vales  and  combes  coming  down  to  them, 
without  any  necessity  of  having  recourse  to  the  evi- 
dently inadequate  cause  of  the  waters  which  flow  in 
in  tliem ;  since,  on  the  contrary,  the  sec  ime.its  of 
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Aose  waters,  together  with  the  materials  impelled 
by  the  waves  and  deposited  by  the  tides,  every  where 
tend  to  fill  up  such  openings  towards  the  sea ;  while^ 
at  the  same  time,  all  these  openings,  as  well  as  the 
cavities  of  the  vales,  bear  evident  characters  of  ca- 
tastrophes. As  I  had  but  very  little  farther  to  go  to 
reach  Teignmouthj  Sir  William  offered  to  lead  me  to 
the  adjacent  coast,  in  order  to  show  me  some  of  the 
objects  which,  in  these  various  respects,  he  thought 
the  most  striking. 

1014.  Going  down  towards  the  entrance  of  the 
small  gulph,  he  first  made  me  observe  the  beach 
which  crosses  it,  extending  on  both  sides  under  the 
cli£,  and  serving  as  a  dike  to  the  small  horizontal 
meadows,  tlirough  which  flows  the  little  brook  that 
descends  from  Uie  combes,  and  loses  itself  in  this 
beach.  This  Sir  William  with  reason  considered  as 
a  proof,  that  neither  the  waters  of  the  land  nor  those 
oftheseahad  produced  the  ^e^t  intersection  here 
found  in  the  cliffs,  and  extending  so  far  inland, 
under  the  form  of  the  many  great  C07nbes  branching 
upwards  from  this  point. 

1015.  We  passed  afterwards  under  the  eastern 
cliffs,  which  present  a  very  singular  aspect:  their 
mass  consists  of  the  red  strata;  those  at  the 
level  of  the  sea,  the  lowest  consequently  that  can 
be  observed,  are  breccias,  containing  not  only 
gravel,  mostly  angular,  but  large  masses  of  grey 
Wacke^  with  some  fragments  oiJUnt.    Strata  of  these 
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breccias  recur  several  times  in  the  height  of  the  cliflfj 
while  no  gravel  is  contained  in   the  intermediate 
.strata  ;  the  latter  arc  likewise  indurated,  and  besides 
they  are  penetiated  by  harder  laminas  of  a  ferruginous 
substance,  which  is  so  regularly  disposed  within^  that^ 
in  consequence  of  the  erosion  of  the  softer  parts, 
tiie  surface,   from  a  distance,  looks  like  a  honey- 
comb ;  and  when  viewed  nearer,  has  the  appearance 
of  the  side  of  a  large  pigeon-house.     These  strata^ 
tlie  section  of  which  forms  several  terraces  on  the 
side  next  DauTish^  are  rapidly  inclined  towards  the 
opposite  side,  as  is  seen  in  the  cliff,  where  they  pass 
successively  under  the  strand.    Proceeding  eastward, 
we  found  the  cliffs  again  interrupted  by  a  kind  of 
conihe  sloping  down  to  the  coast,  wherein  the  massed 
of  strata  are  in  a  chaos  which  no  cause  can  have 
produced  since  the  continent  has  existed.     It  was 
from  these  different  phenomena,  observed  in  many 
places,  along  the  coasts, «and  in  the  vales  and  combes 
descending  to  them,   that  Sir  William  Watson  had 
concluded,  as  will  be  the  case  with  all  those  who 
shall  attentively  study  such  objects,  that  all  the  great 
channels  by  which  the  waters  flow  through  the  lands, 
and  arrive  at  the  sea,  had  been  formed,  previously 
to  the  birth  of  the  continent,  by  the  catastrophes  of 
the  strata. 

1016.  I  quitted  Dawlish  with  regret;  but  my 
worthy  friend  Mr.  Short  expected  me  early  at  Teign 
motUhy  and  \  wished  to  observe  the  cliffs  at  the 
entrance  of  tliat  gulph.    I  arrived  tliere  at  five 
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tfdock ;  and  Mr.  Short,  judging  that  the  tide,  though 
then  ascending,  would  still  permit  iis  to  walk  some 
way  along  tlie  shore,  proposed  that  we  should  take 
this  opportunity  of  observing  the  cliffs  on  the  N.  E. 
side;  and  accordingly  we  iuunediately  set  out. 

1017.    These  cliffs   likewise  consist  of  the  red 
ilratOy  and  from  a  distance,   they  have  the  same 
aspect  as  those  at  Daxclish  ;  but,  when  viewed  near, 
a  considerable  difference  is  obsei'ved  in  their  compo- 
sition :  they  are  intermixed,  indeed,  with  hard  strata, 
either  pure,  or  in  breccias ;  but  the  former  are  not 
intersected   by  the  harder  laminae,    which,  by  the 
erosion  of  the  softer  parts,  give  to  those  of  DawUsh 
tlie  resemblance  to  a  pigeon-house.     Here  begins  a 
phenomenon,  of  which  the  particulars  will,  in  the 
sequel,  become  more  and  more  interesting.     Some 
of  the   strata  of  the  breccias  contain,  among  the 
^\Aoi  gVLyxcackCy  the  fragments  of  a  whitish  Ume^ 
stonCj  which  I  did  not  immediately  recognize,  be- 
cause the  first  of  these  extraneous  masses  that  I 
tried  w  ith  aqua  fortis  made  no  effervescence ;  but 
that  effect  was  afterwards  produced  by  others ;  and 
the  phenomenon  o{  calcareous  masses  disseminated  in 
i  part  of  the  country,  where  no  strata  of  this  lime' 
stone  appear,  will  add  a  new  character  to  the  strange 
catastrophes  of  the  sti^ata. 
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1018.  We  walked  along  some  way  under  this  cliff, 
observing  tlie  situation  of  the  strata:  within  a  certain 
ipace,  they  appeared,  on  the  side  next  the  sea,  to  be 
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gone  a  change :  in  the  parts  newly  broken,  these  are 
seen  to  be  penetrated,  to  the  depth  of  about  a  quarter 
of  an  inch,  with  a  greenish  tinge,  the  inner  part  re* 
maining  grey.  Tliis  is  a  very  surprizmg  mixture  of 
stones  of  different  kinds,  of  which  there  are  no  strata 
in  all  ibe  neighbouring  country ;  and  besides,  th^ 
iiune  here  imbedded  in  breccias,  between  other  strata 
containing  none.  In  the  sequel,  different  examples 
of  the  same  phenomenon  will  appear  in  the  interior 
j)art  of  the  country,  which  will  increase  the  variety  of 
dur  documents  respecting  the  history  of  the  ancient 
seOy  and  fill  up  some  vacancies  in  the  details  of  that 
history,  the  great  features  of  which  are  however 
already  very  evident 

'-  lOSl.  After  these  observations,  I  took  leave  of 
^r.  Short,  whom  I  was  to  meet  again  in  a  few  days, 
and  continued  my  journey.  I  have  already  described 
tiie  road  from  Shaldon  to  Torbay,  passing  along  the 
tipper  edge  of  the  remarkable  bay  of  Babicomb;  I 
did  not  go  down  to  either  of  these  bays^  having 
before  observed  both ;  but  proceeding  on  my  way 
over  the  small  hills  encompassing  the  former,  I  came 
on  that  higher  ridge,  where  is  the  singular  association 
of  calcareous  and  schistose  hills,  which  I  have  also 
described  in  my  preceding  journey.  Hence  I  des- 
cended to  Kingswear ;  and  crossing  the  gulpb,  I 
arrived  at  Dartmouth  at  about  five  o'clock.  Here  I 
had  the  pleasure  of  finding  Mr.  Rockett,  at  whose 
house  I  passed  the  evening ;  he  was  so  good  as  to 
^ve  directions  to  my  driver  with  respect  to  our  road 
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to  Mr.  Adams's  seat  at  Bowdetij  over  the  hills  bordeiv 
ing  the  western  side  of  the  long  gulph  into  which  the 
Dart  enters  at  Totness ;  and  at  the  same  time  he 
described  to  me  the  combes  that  I  should  cross^  and 
their  connexions  with  the  branches  of  this  gulph 
£Mrming  the  sestuaries  which  we  had  observed  in 
passing  before  them  in  a  boat  the  preceding  year. 

July  Wth.  I  set  out  from  Dartmouth  at  eight  in 
the  morning,  taking  the  road  towards  the  hills  by  tlie 
combe  leading  to  T(ywnstall  and  Norton^  at  the  bot- 
tom of  which  is  the  new  dock,  mentioned  in  my 
former  journey.  As  I  ascended  this  combe^  I  saw  in 
its  sides  Uiat  the  base  of  this  part  of  the  hills  consists 
ofschisti,  which  are  buried  under  a  great  thickness  of 
tlie  red  strata,  becoming  grei/  near  the  top. 

1022.  When  I  came  upon  the  hills,  after  travelling 
fior  some  time  northwards,  I  arrived  at  a  second  large 
combe,  terminating  in  the  aestuary  of  Dittisham^ 
before  which  1  had  passed  the  preceding  year.  I 
had  a  long  descent  towards  the  bottom  of  this  combe^ 
here  equal  in  breadth  to  that  part  of  the  gulph  of  the 
Dart  which  it  joins;  yet  the  only  water  passing 
through  it  is  a  brook  formecj  by  the  springs  issuing 
from  the  sides  of  its  several  ramifications :  some 
small  meadows  have  been  formed  on  the  sediments 
of  the  rivulets  which  feed  this  brook,  at  the  points 
where  they  enter  the  principal  combe ;  and  in  the 
lower  part  of  the  latter,  where  it  joins  the  estuary, 
the  meadow3  ar^  very  extensive.    A  single  piece  of 
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lime-stone  serves  as  a  bridge  across  the  brook  in 
these  meadows,  and  is  wide  enough  to  be  passed 
over  by  carriages.  The  schisti  are  again  seen  at  the 
bottom  of  both  the  slopes-;  and  it  is  a  remarkable 
circumstance  that,  in  the  long  slope  which  I  descend- 
ed into  the  combe,  tlie  upper  strata  arc  gretfj  and 
in  the  slope,  also  very  long,  which  I  ascended  on 
the  opposite  side,  tliey  arc  red. 

1023.  I  proceeded  some  way  on  tlie  top  of  the 
liills,  and  then  descended  into  a  third  large  combe,  by 
m  slope  consisting  of  grey  strata,  like  the  former 
slope  turned  in  the  same  direction.  At  the  bottom 
of  this  combe  is  an  sestuary,  on  the  south  of  which  is 
Ae  village  of  Cormoorthy,  and  on  the  nortli,  that  of 
Ashprington.  This  combe,  very  wide  in  the  upper 
part,  is  contracted  in  the  lower,  where  its  bottom  is 
^xyvered  with  meadows,  traversed  by  a  rivulet  On 
ihe  Cornworthy  side  is  a  village  called-  Tuchiey^ 
with  a  port  situated  near  the  entrance  of  the  sestuary. 
Here  are  several  lime-kilns  on  9  promontory,  ^ough, 
^OQ  tiiis  western  side  of  the  gulph  of  the  Dart,  there 
is  no  Ume-stone  below  Sharpkam  ;  but  this  port  is 
very  convenient  for  landing  the  lijB^-stone  brought 
iirom  the  quarries  of  Qampton,  on  the  eastern  side, 
and  the  culm  from  Wales,  with  which  it  is  burnt,  as 
•well  as  for  shipping  the  lime,  that  it  may  be  trans- 
ported wherever  it  is  wanted.  The  ridge  of  lime- 
9ttme  hills  extending  across  this  part  of  the  country 
has  been  obliquely  intersected  by  the  subsidence 
which  has  formed  this  long  gulph  ;  an  abrupt  hill 

belonging 
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belonging  to  it  appears  on  the  western  side,  at  Sharps 
ham,  and  on  the  eastern,  beginning  at  Gamptanf 
some  way  below,  it  terminates  towards  the  sea  at» 
Berry  head. 

10S4.    I  crossed  tlie  rivulet  of  this  combe  at 

Tuckney  bridge;  beyond  which  I  passed,  at  Bom 

bridgCj  a  larger  stream  called  Bow  brooky  rising  oa 

the  borders  of  Dartmoory  whence  it  arrives  througb 

a  succession  of  vallies,  and  enters  into  the  same- 

itetuary.     In  this  part  of  the  western  side  of  the 

gulph,   I  found  very  singular  effects  of  the  catas^ 

trophes  of  the  strata.      I   crossed  several  smalt 

tales,  both  sides  gf  which  consisted  of  the  same 

species  of  strata^  in  some  schistosCy  in  others  caka^ 

reous;  while  in  the  intervals  between  these  there 

were  vales  which  had  the  scJdsti  on  one  side,  and  the 

Ume-stone  on  the  other.     In  ascending  from  Bom 

bridge,  I  followed  first  the  Totness  road ;  but  near 

the  top  of  the  hill,  I  turned  off  to  the  west,  towards 

Bcwden.     When  I  arrived  there,  Mr.  Adams  waj 

gone  to  Totnessy  whence  he  was  not  to  return  till  the 

evening;  but  I  had  the  pleasure  of  finding  Mrs* 

Adams,  whom  I  had  known  many  years  before,  and 

was  very  happy  to  see  again ;  and  she  and  her  sister 

Miss  Dacres  wei^  so  kind,  after  dinner,  as  to  walk 

with  me  up  to  some  eminences  above  TotnesSj  from 

irbich  I  had  a  view  of  the  course  of  the  Dart  before 

h  eoter^  the  gulph. 

1025«  I^ 
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1035.  If,  in  fine  weather,  a  person  were  to  be 
transported  blindfold  to  the  top  of  one  of  these 
eminences,  when  his  eyes  should  be  uncovered,  he 
could  not  but  be  struck  with  astonishment  and 
admiration  by  the  objects  which  would  present  them- 
selves to  his  view ;  it  would  be  impossible  to  repre- 
sent them  in  a  single  picture,  because  they  change, 
as  in  a  panorama ;  but,  considering  them  as  forming. 
different  pictures,  I  know  of  none  but  the  large  land- 
scapes of  Rubens,  (which  I  have  always  admired  on 
account  of  the  truth  of  their  details,)  that  could 
awaken  the  same  idea,  or  indeed  the  same  sensation. 
Scenery  of  this  kind  cannot  be  represented  by  a 
painter  who  has  any  thing  of  what  is  called  manner  ;^ 
it  admits  of  no  affected  colouring,  no  negligence  in 
imitation,  nothing  arbitrary  in  the  forms;  every 
object  ought  to  be  exactly  copied  and  finished  ;  for 
there  b  always  more  beauty  in  these  natural  features 
than  can  be  supplied  by  the  imagination  of  the  artist. 
At  a  little  distance  from  this  place,  the  hills,  as  I 
said  in  my  former  journey,  approach  each  other 
sufficiently  from  the  opposite  sides  to  be  connected 
by  a  bridge.  It  is  there  that  the  Dart  enters  its 
gulph,  after  having  flowed  through  a  vast  basin, 
encompassed  and  intersected  by  low  hills,  which 
ascend  towards  the  eminences  of  Dartmoor ;  the 
latter  terminate  the  prospect  on  the  north,  while  the 
JIaldon  hills  form  its  boundary  on  the  east.  The 
beauty,  indeed,  of  this  landscape,  especially  if  vjewed 
from  the  height  whence  I  then  looked  down  upon  it, 
cannot  be  described ;  but  to  me  it  waS|  on  anotlier 

account^ 
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account,  an  object  of  interest;  since  my  express  puiv 
pose  in  coming  hitber  had  been  to  observe  the  course 
of  the  Dart  J  and  to  compare  it  with  what  had  been 
said  by  Mr.  Pfayfair  of  the  courses  of  the  Devonshire 
rivers,  and  of  this  in  particular. 

1026.  This  author  says  first  in  general,  p.  351  of 
bis  Illustrations  of  the  Huttonian  theory  of  the 
Earth,  (a  work  which  I  have  constantly  in  view) : 
"  When  we  trace  up  rivers  and  their  branches  toward 
"  their  source,  we  come  at  last  to  rivulets,  that  run 
^  only  in  time  of  rain,  and  that  are  dry  at  other 
"  seasons."  "  It  is  there,"  says  Dr.  Hutton,  "  tliat 
"  I  would  wish  to  carry  my  reader,  that  he  may  be 
"  convinced,  by  his  own  observation,  of  this  great 
^^  fact,  that  the  rivers  hane^  in  general,  Ju>Uowed 
**  out  their  valleys.  The  changes  of  the  valley  of 
**  the  main  river  are  but  slow;  the  plain  indeed  is 
"  wasted  in  one  place,  but  is  repaired  in  another,  and 
we  do  not  perceive  the  place  from  whence  the  re- 
pairing matter  has  proceeded.  That  which  the 
spectator  sees  liere,  does  not  therefore  immediately 
suggest  to  him  what  has  been  the  state  of  things 
before  the  valley  xcas  hollowed  out.  But  it  is 
otherwise  in  the  valley  of  the  rivulet ;  no  person 
can  examine  it  without  seeing,  that  the  rivulet 
carries  away  vmtter  which  cannot  be  repaired^ 
except  by  wearing  away  some  part  of  the  surface  of 
the  place  upon  ivhich  the  rain  that  forms  tlic 
"  stream  is  gathered.  The  remains  of  a  former  state 
^^  are  here  visible ;  and  we  can,  without  any  long 
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^  cHadA  of  reasoning,  compare  what  has  been  with- 
^  what  is  at  the  present  moment     It  requires  but 
^  little  study  to  replace  the  parts  removed,  and  to 
•*  sec  nature  at  work,  resolving  the  most  hard  and 
•*  solid  masses,  by  the  continued  influences   of  the 
**  sun  and  atmosphere.  (Theory  of  the  Earthy  vol. 
**  11.  p.  2^4.)'     "  We  see  tlie  beginnmg  of  that 
•*  long  journey,  by  whidi  heavy  bodies  travel  /;'(wt 
•*,  the  summit  of  the  land  to  the  bottom  of  the  ocean, 
^  and  we  remain  conomced^  thaty  on  our  continents,, 
•*  there  is  no  spot  on  which  a  river  may  not  formerly 
^  have  run.  (Ibid.  p.  296.)    The  view  thus  afforded 
^  of  the  operations,  in  their  nascent  state,  which 
^  have  shaped  out  and  fashioned  tlie  present  surface 
••  of  the  land,  is  necessary  to  prepare  us  for  following 
•*  them  to  the  utmost  extent  of  their  effects.     From 
"  these  effects,   the  truth  of  the  proposition,  that 
«  rivers  have  cut  and  formed,  not  the  beds  only,  but 
*  the  whole  of  the  valleys,  or  rather  system  of  valleys, 
^  thfvugh  which  they  flaw,  is  demonstrated  on  a 
principle  which  has  a  close  affmity  to  that  on 
••  which  chances  are  usually  calculated." 

1087.  It  is  difficult  for  those  who  have  not  applied 
*>  observations  of  this  nature  to  refuse  their  assent 
to  the  consequences  expressed  in  the  above  passage ; 
because,  among  tlie  efi'ects  here  pointed  out,  there 
are  some  which  every  one  may  have  had  opportuni- 
ties of  observing;  and  it  is  probably  by  these  effects 
Aat  the  judgment  of  Dr.  Hutton  and  Mr.  Playfair 
has  been  influenced.    Here,  however^  they  are  given 

only 
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Italy  utidfer  a  general  form;  but  before  they  cau  he 
laid  down  is  principles,  they  require  to  be  established 
by  precise  exampks :  fortunately  Mr.  Playfieor  has 
radertaken  this  ta^kj  p.  369;  and  I  therdbre  in* 
tend,  in  the  course  of  these  traveb,  to  examine  all  the 
instances  adduced  by  him ;  Uie  following  are  those 
which  relate  to  our  present  object  **  If  we  look  at 
^  the  smaller  streams,  we  find  them  working  their 
**  way  through  the  cliffs  at  the  present  moment ;  and 
*  we  see  the  steps  by  which  the  larger  valleys  of  the 
^  Dart  and  the  Tamer  hare  been  cut  dawn  to  the 
^  keel  of  the  sea!^  I  shall  have  occasion  to  return 
(D  Ae  river  Timer,  a  great  part  of  the  course  of  which 
I  have  described  in  my  former  journey^  With  re^ 
ipect  to  the  Dart^  I  have  shewn  by  precise  obser- 
rations  in  the  same  journey^  (§«  815-^  833.)  that  the 
lastdeven  miles,  from'Tb/zi^totbesea,  commonly  con- 
sidered as  part  of  its  course,  are  nothing  else  than  a 
narrow  and  winding  gulph,  between  high  hills ;  and 
that  the  rivet,  far  from  having  cut  this  channel,  is 
teoding  to  Jill  it  up,  by  uniting  its  own  sediments  with 
those  of  the  tides.  My  present  object  is  the  real 
course  of  this  river,  from  Dartmoor  to  Totness* 

10^8.  The  passage  above  cited  by  Mr;  Playfair 
from  Dr.  Hutton  contains  a  kind  of  specious  argu* 
ment,  which  has  long  seduced  superficial  observers  f 
"  The  rivulet  canies  away  matter  which  cannot  be  re- 
'*  paired,  except  by  wearing  away  some  part  of  the  sur- 
"  face  of  dicplace  upon  which  the  rain  that  forms  tb^ 
'*  stream  Is  gathered/'  Many  other  geologists,  sinpe 
At  time  of  Buffon,  have  employed  this  same  argument 
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under,  a  &till  more  specious  form.  ^^The  waters/* 
say  tbey,  *^  are  continually  carrying  dawn  thje  oaar 
^^  terials  which  they  have  detached  in  their  descent 
*^  from  mountains;  and  of  these  materiab  none  ever 
'^  reascend'*  The  fact  is  true  under  both  forms; 
and  hence  the  mind  is  prepossessed  in  favour  of  these 
systems :  but  before  the  conclusions  drawn  from  thiii 
fact  can  be  allowed,  namely^  that  the  moufUaimf 
originally  much  higher  than  at  present,  will  at  last 
be  reduced  io  the  level  of  ihe  plains,  and  tliat  the  diaii- 
hels  along  which  materials  have  been  cofried  by 
streufnSj  viz«  the  valliesj  are  tlie  work  of  those  streams, 
whence  most  result^  that  the  latter  have  been  flowii^ 
on  our  continents  during  an  incalculable  number  of 
ages,  many  otlier  facts  not  less  evident  must  be  con- 
sidered, and  will  be  found  not  only  to  overturn  these 
conclusions,  but  to  be  in  direct  opposition  to  the  last 
of  them. 

1029.  Mr.  Playfair,  following  Dr.  Button^  says 
very  little  of  the  law  vallics;  he  supposes  them  to 
have  been  hollowed  out  by  riverSy  although  he  has 
observed,  at  least  in  some  places,  that  their  bottom 
has  been  raised  by  new  materials;  but  of  this  object 
lie  speaks  thus  vaguely  r  ''  the  changes  arc  bnt  slow; 
*"'...  and  we  do  not  perceive  the  place  from  whence  the 
*'  repairing  matter  has  proceeded."  I  shall  now  fol- 
io w  the  real  sttps  of  the  Dart,  in  which  I  shall  poiat 
out  some  facts  that  mav  be  observed  in  tlio  courses 
of  all  riversy  when  attentively  studieilri:?!;.  The  first 
rivulets  formed  in  mountains,  flowed  in  chaonelfl 
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yMiik  mtat  i^te  existed  before  the  bitth  of  the  cott* 
tioeotSy  since  thej  have  evidently  been  produced  by 
anterior  catastrophes  of  the  strata.'-'^.  Whenever 
fiiese  rivulets,  ivhiie  still  in  the  mountains,  came  fa 
spaces  originally  wide  arid  horizontal)  they  depositedf 
fes  is  afterwards  the  <^se  with  the  largest  strtams 
formed  by  their  union,  all  the  materials  brought  do^tl 
by  them  to  those  pointed  except  the  earthy  particles, 
%luch  float  in  running  waters,  and  are  deposited  only 
ia  low  rallies,  or  on  the  sea-shore^-^S.  No  stream  ci 
whateveir  size  has  produced  any  demolitions  in  its 
course,  but  iii  plains  where  it  has  met  with  such  pto^ 
jfiCdoDS)  aa  have  opposed  its  passage ;  and  if  these 
obstacles  have  made  but  little  resistance,  it  has 
ittAckedy  and  carried  them  away. — 4.  It  was  in  the 
ssiliest  times  that  th^  greatest  (|uantities  of  materials 
%ere  transported  by  running  waters;  because  the 
chaoneb  into  which  they  entered,  being  obstructed 
with  rubbish  produced  by  anterior  catastrophes,  they 
drove  this  down  before  them,  to  spaces  wider,  and 
less  inclined;  atid  also  because  the  first  streams, 
iormed  on  be^hts^  covered  with  a  loose  soi1,.^^washed 
it  away  in  greater  abundance,  before  it  was  bound 
by  yegetation.-^54  Thus,  from  the  higbiest  vallies  of 
the  mountains  down  to  the  lowest,  it  evidently  ap« 
peafs  whence  the  materials  have  been  brought,  with  ^ 
which  their  bottoms  have  e'Oery  where  been  raised^ 
(father  than  deepened,)  in  all  the  parts  where  the  * 
Mtvity  was  originally  but  small.-^^.  LaMly,  these  . 
d^angti  have  been  so  far  from  slawj  that  thi^/kmn  Jjjg^- 
ibcreiae  pS  the  soils  thus  formed  by  the  depc^tes  of 
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tiie  waters^  is  one  of  the  dironoineters  whereby  it  i9 
demonstrated,  that  our  continent $j  at  the  birth  of  which 
all  these  operations  began,  are  not  of  very  great  an- 
tiquity. 

f  030.  Hie  large  space  encompassed  with  13^% 
lirhich  precedes  the  defile  of  Totness,  and  above  whid> 
rise  the  eminences  of  Dartmoor ^  was^  the  £rst  great 
receptacle  of  the  materials  brouf^  down  by  the  Dart 
and  its  tarkyus  branches ;  and  the  earthy  partictea 
that  passed  beyond  thb  pmol  were  deposited  in  the 
long  gulph  below'  it^  where  they  have  all  been  retained 
by  the  sea-sand  brought  in  by  the  waves  and  the  tides. 
The  latter  Miw  soUs  I  htfd  sc^  in  my  former  journey  ; 
but  I  had  not  observed  the  meadow  ground  above  the 
defilci  into  which  the  tides  still  ascend  a  considerable 
way  in  the  dtannel  preserved  there  by  the  Dart,   \ 
was  to  pass  through  thb  ground  in  my  way  to  Ash' 
burton ;  but  not  being  acquainted  with  the  road,  I 
consulted  Mr.  Adams  on  this  subject  when  he  re- 
turned ;  and  conversing  with  him  at  the  same  time, 
of  the  singular  intermixture  of  the  schistose  hills  with 
those  of  litne-stoney  which  I  had  observed  on  this  side 
of  Torbajfi  I  asked  him  whether  it  continued  nearer 
Dartmoor :  lie  told  me  that  it  prevailed  over  a  very 
extensive  tract  of  country ;  and  he  advised  me  not  to 
take  the  common  road  from  Totness  to  Ashbtsrim^ 
but  to  follow  the  upper  part  of  the  hills  on  the  right 
bank  of  the  Dart  as  far  as  Buckfastkigh^  where  I 
slK)uld  see  an  interesting  phenomenon  of  this  kind. 
1  accordingly  followed  this  i;pad,  and  had  reason  to 
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think  myself  much  oblig^  to  Afr.  Adams  fn  his 
directioos. 

July  12tA. — I  set  oiit  from  Baw^  at  half  pas|.d 
in  the  mornings  and  passing  by  the  upper  end  of 
ToinesSj  which  I  did  not  enter,  I  crossed  some  hills  a9% 
ranged  iivnthout  order,  and  exhibiting  by  the  diflerent 
inclinations  of  their  ^ii/oie  strata,  a  scene  of  the  most 
evident  catastrophes.  I  thus  came  to  the  levd  of  tht 
Dart^  and  crossA  that  rivtf  pnr  StMertan  bridge* 
Here  I  entered  a  large  space  of  faorixonfial  meadows, 
in  which  die  sides  of  a  canal,  lately  cot  to  lead  the 
water  towards  a  mill,  exhibited  the  Airftff3raf  the  D0tf 
recorded  in  the  same  characters  as  may  be  seen  in 
tin^  Muviai  lands  of  all  rivers,  when  dug  through, 
down  to  the  original  ground  The  water  was  verjr 
low,  so  that  I  saw  the  section  of  almost  the  whole  of 
this  soil :  at  the  bottom  are  large  rounded  stones,  on 
which  lies  gravel,  successively  diminishing  in  size; 
but  it  may  be  judged  that  a  long  time  has  elapsed 
since  any  of  this  has  been  brought  down,  by  either 
the  Dartf  or  the  smallest  of  the  streams  arriving  here ; 
fer  it  is  covered,  to  a  great  thickness,  by  pure  sand^ 
and  earthy  particles.  These  are  the  true  steps  of  the 
Dartf  and  I  wish  that  Mr.  Piayfair  had  taken  the 
trouble  of  observing  thent 

1031.  I  crossed  the  canal  by  a  bridge;  and  there 
my  driver  mbsed  the  direct  road  to  Buckfastldgk^ 
and  took  one  leading  towards  the  opposite  hills,  over 
vhich  we  were  obll^d  to  pass,  though,  cm  arriving  at 

tbemi 


t)iet9^«r«dJ3cavefiad  ouraustakci  beeause  there  wai 
no  road  through  the  me^dgws  at  their  foot.  However 
I  was  not  sorry  for  this  incident,  as  it  gave  me  an 
ppportKvaity^ofobsiQirviiig  feliese  eminences,  where  I 
yaw  4be  str^ita  of  thd  schisti  inclined  in  different  du 
jp^otims  in  the  several  hills  wliich  succeed  each  other, 
luid  are  inteirsepted  by  copibes^  all  tending  towards 
|be  iiie^ows..  From  these  hills,  I  descended  to 
fUghbeoTy  in^eiyre  \  ^gaio  passed  over  meadows ; 
}md  cpmi^g  ]ko  the  JDart^J  recri)atted  it  by  a  bridge, 
vitbio  a  ihgft  distanp^  pf  Buckfastleigh.  I  was  now 
pX  ^e  fM^  pf-tb^  Jiilhi  on  the  right  bank,  alpng  which 
the  fiver  h^s  (akep  it#  course ;  and  its  water  being  , 
)ow,  I  saw  iU  bed  a  coosider^le  way  aboye  the  bridg^^ 
clQinpased  of  the  edges  of  the  strata  of  sckisti  dipping 
inwards ;  tt^y  wf  re  uncovered)  because  the  Dart 
Ibeing  19  this  part  rapid,  and  its  ehajinel  narrow,  na 
A^iipents  cap  remain  on  the  bottooi,  lyhich  is  like  ( 

ryen)Knt  i  when  the  water  is  turbid,  during  flood% 
dep9sit§  tim  greater  part  of  the  earthy  particles 
|Mrbt|gl^  down  by  it  in  the  wide  space  which  it  then 
occupies ;  and  when  this  stream  has  retired  into  its 
usual  channel,  it  washes  down  whatever  may  have 
Mttled  OR  its  rocky  bed.  I  fhall  hc|ve  ppportunitiesi 
even  in  the  high  wUlks  of  Dartmoor,  of  descfibing 
^  same  phenomenon,  which  is  very  ccN^imoa  amoAg 
inquntains,  and  so  evidently  shews  that  itreams  have 
not  excavated  their  valiies;  |  mean  th^t  ip  their 
pourse  there  are  parts  where»  beii^  rapid,  they  dep<^ 
llts  nothing  qn  ttieir  stony  beds;  c^l  their  siedime&tSt 
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eftx  siDce  they  began  to  flow,  having  been  accumu- 
lated on  horizontal  spaces. 

1032-  The  catastrophes  of  the  stratay  by  which 
have  been  produced,  not  only  the  valiieSj  but  the 
plains  around  eminences,  are  here  shewn  in  a  very 
striking  manner.  It  has  jiist  been  seen,  that,  on  the 
bed  of  the  Dartj  so  near  Dartmoor,  the  strata  of 
sehistus,  in  then*  subsidence,  have  undergone  an  an^ 
galar  motion,  by  which  their  upper  section  has  been 
reduced  to  this  low  level ;  but  the  catastrophe  has 
fieen  more  complex  than  is  indicated  by  this  single 
circumstance ;  for  a  class  of  the  strata,  which  cer- 
tnnly  lay  originally  over  the  schistic  having  fallen  the 
first  into  the  space  where  the  subsidence  happened, 
and  where  they  almost  entirely  disappeared,  their  ex« 
istence  isl  at  present  known,  only  because  some  part^ 
of  them  have  remained  still  in  sight;  and  hence  some 
ligTit  will  be  thrown  on  the  exterior  intermixture 
which  I  have  thus  far  described^  of  the  two  kinds  of 
strata,  Ume-stone  and  schistas.  '     :  > 

1033.  After  passing  over  anotiier  bridge,  a  htook 
fiiHiDg  into  the  Dart,  I  approached  an  insulated  hill, 
behiild  which  lay  the  small  town  of  BuckfJktleigh. 
On  the  hither  side  of  thi$  hill,  I  saw  some  qflanies 
at  a  certain  height;  and  quitting  my  chaise,  I  went 
up  to  the  nearest,  where  I  found  woikrd  a  marble  of 
the  same  kind  which  I  had  seen  in  Chudkigh  rock^ 
(§.  790.)  and  had  also  observed  here  and  there  be- 
tween Torbay  and  Totnets.    The  strata  were  so  much 
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broken  and  disordered^  that  I  could  not,  in  this  spot, 
discover  their  situadcxi ;  but  I  saw  it  afterwards  in 
aoothet  part  of  the  hilL  In  descending  from  this 
quarry  by  a  difierent  patby  I  had  an  opportunity  of 
perceiving  the  connexion  between  these  calcareow 
strata^  and  those  of  schUtus  and  grey  wackc^  of 
whic^  the  former  is  called  slate  in  this  part  of  the 
countf^i  and  the  latter  Dunstone^  as  I  irnve  already 
iaid^  ^  I  caipe  down  this  patb>  I  found,  under 
the  section  of  the  palcareous  strata,  that  of  both  these 
Other  kiQds ;  and  pontinuing  to  follow  the  hill  around 
its  northern  ipxtremity,  wherp  appetfed  a  lateral  sec- 
^ion  qf  all  th^  strata,  in  part  covered  with  grass,  be« 
cause  no  qu^es  i»r9  yet  opened  on  it,  I  saw  tbem 
de8cendii)g  westward,  pn  the  side  next  the  vale  of 
Buckfastlcigh :  (he  strata  of  shte  and  dunstane  first 
disappear  under  tl^e  loose  soil  round  the  base  of  the 
hill,  and  afterwards  tlie  (Uflcareoffs  ftrqtfL^  which  arc; 
berp  wore  regpjar, 

1034.  I  {proceeded  tl){s  way  to  Buckfastlfigh;  I 
passed  through  that  place ;  and  continuing  my  walk 
round  the  bill,  when  Ipan^eto  thesame  piHTf  of  |( which 
I  had  first  observed,  X  met  a  gentleman  of  tbe  towq, 
whom  I  accosted,  in  order  to  make  some  inquiries 
of  hini  i  and  I  found  hiip  well  disposed  to  giv^  jqe 
sue))  information  as  I  desiredf  My  first  question  rc? 
Iatei|  \Q  |his  remarkable  situation  qi  strata  of  diflSsrent 
a^mres ;  ^4  on  my  asking  him  whether  they  wer^ 
fqiind  iu  th^  same  order  in  other  parts  of  the  country, 
\^  tQl4  iflfs  tl)aty  wlM^ycr  tb^  same  kinds  were  disr 
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covend  tc|gethei;  tl^  strata  of  Ume-^tone  were  always 
ibofe  those  of  slate  and  dtmstane.  I  then  mentioned, 
as  an  extraordinaiy  drcumstance,  that  hills  composed 
dlinuistont  should  tie  found  among  others  consisting 
viiUitc  and  tbuntom;  whereupon  he  told  me,  of  his 
on  acccwd,  thai;  in  this  country,  every  thing  indica- 
ted that  there  had  been  great  revoluticxis,  which  had 
praducedy  not  aerdy  this  external  disorder,  but  also 
greateflectsin  t(pe  iMenal  parts  of  the  ground.    He 
thea  informed  flse  tha^^in  the  mass  of  the  calcareous 
UratMf  diera  w^  hrg^  caoems^  divided  into  different 
fhambers,  adorned  with  pillars  of  stalactites;  tbatitwas 
dnqi^us  to  proceed  fax  in  these  caverns^  on  account 
of  fissures  so  deep^  that,  if  a  large  stone  was  thrown 
down  them,  it  was  heard  for  some  time  to  sbike 
ag^dnal  the  sides^  after  which  the  noise  generally  died 
away ;  init  in  those  chasms  where  the  stone  could  be 
lieard  .to  reach  the  bottom,  the  sound  was  tliat  of 
fidling4nto  water:  that  these  caverns  com^nunicated 
with  each  other  by  passages  more  or  less  wide,  form- 
ing a  kind  of  sobterranean  labyrinth,  in  which  nobody 
durst  venture  fiur,  and  of  which,  therefore,  the  extent 
lemained  unknown.    As  an  instance  of  this,  he  told 
ne  that,  some  time  before,  when  he  had  been  out: 
shooting,  one  of  his  dogs,  pursuing  a  rabbit,  had  en- 
tered a  hole  in  a  rock ;  that  he  had  waited  for  him 
and  called  him  a  long  time^  but  in  vain,  so  that  he 
bad  concluded  him  actually  lost  in  some  cavern; 
however,  after  some  days,  the  dog  returned  home, 
but  excessively  lean,  and  abnostdying;  so  that^  though 

QWCh 


•  - . . 


fore  he  recovered. 


it  was  a  great  while  1ie< 


\ 


1035.  From  the  several  facts  here  adduced,  no 
doubt  can  remain  that  all  f  h^'  strata  have  undergone 
A  jfubsidenccj  attended  with  angular  motions  of  their 
masses  divided  by  fractures ;  and  that  the  low  space, 
through  which  the  Dari  now  winds,  is  the  part  where 
this  subsidence  was  the  greatest.  "^iTie  small  hills  en* 
compassing  this  space  shew,  hf  their  irregular  forms, 
and  the  inclination  of  their  strata  in  every  direction^ 
diat  they  are  masses  remaining  more  elevated  around 
it ;  and  we  have  seen  that  the  Dart  flows  at  their 
foot,  over  the  edges  of  the  sunken  strata,  of  which  the 
greatest  part  is  now  concealed  by  the  sediments 
of  the  river,  and  of  all  the  torrents  arriving  in 
this  space,  deposited  during  floods,  llie  cafcareouk 
strata  have  here  disappeared,  as  is  the  case 
in  many  places,  where  they  are  missing  on  the 
surface,  though  they  must  have  been  produced 
uniformly  on  the  schisti ;  being  thus  the  upperitaost 
in  the  masses  divided  by  the  fractures,  they  Slipped 
the  foremost  towards  the  point  of  the  greatest  subsi^ 
denccy  where  they  arc  now  cbvcred  by  the  masses 
which  fell  over  them ;  all  the  extenovstrata  surround- 
hig  this  low  space  being  seen  inclined  towards  it. 
Farther,  it  is  only  by  subsidence  that  caverns  cdn  have 
been  produced  in  these  masses,  as  I  have  already 
shewn  by  the  description  of  those  of  the  Mendip  hills. 
It  is  principally  in  the  strata  of  liine-stone  that  this 
phenomenon  is  observed.,  because  they  are  thicker  and 
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htrder  than  those  of  tha  sckistit  when  fractures  df4 
|iot  pass  directly  through  all  the  stratCy  the  upp^r 
parts  of  some  of  the  separated  masses,  beingsupported 
an  the  sides,  could  not  follow  the  under  parts  down 
to  the  uneven  bottom  oi  the  internal  cavemsy  to  the 
fbnnatioa  of  which,  by  the  cause  explained  in  the 
Ekmeniary  Trta^iscj  I  have  ascribed  the  catastrophes 
mmy  times  repeated  in  the  same  places.     In  the 
shove  account  of  the  caverns  at  Buckfastleigh  has 
faeeaaeen  an  example  of  deep  fractures,  which,  when 
they  have  not  passed  across  all  the  strata,  have  oc* 
pasioaed  the  unequal  subsidences  of  the  ditFereht  parts 
cf  the  ipasses  thus  separated.     I  do  not  believe  it 
posabl0»  that  those  who  have  attentively  considered^ 
la  AffiBreot  countries,  the  variety  of  the  dislocationir 
which  have  taken  place  in  the  masses  of  strata  divided 
by  catastrophes,  can  retain  the  idea  that  the  forms  of 
the  soHace  of  the  continents,  and  in  particular  vaiHa 
oompaiatively  with  eminences^  have  been  produced  by 
the  erosioo  of  the  waters ;  especially  when  to  this 
ooQiideration  are  added  all  the  feicts  which  directly 
prave,  that  these  waters,  at  every  height  along  their 
whole  course^  instead  of  forming  cavities^  beive  JiUed 
op  those  which  before  existed. 

1036.  After  these  observations  at  Buckfastleigh^ 
Ifebimed  to  my  chaise,  and  having  continued  for  4 
Istda  way  to  ascend  the  course  of  the  Dartj  I  crossed 
oter,  by  a. bridge,  to  its  left  bank.  Here  again  I  saw, 
tfaioi^  the  limpid  water,  that  the  bed  of  the  river, 
liMig  •  greiit  space;  at  the  foot  of  the  hills;  is  formed 
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t£  ibtedgts.  of  tht  strata  of^ckisfus  dipping  inwards* 
Tbi&  is  stiU  the  lowest  part  of  the  course  of  the  Dart^  % 
wid  the  same  phenomenon  will  again  be  seen  in  the' 
yalliea  of  Dartmoor;  whence  it  will  appear,  that  the' 
strata  suffered  these  catastophes  in  the  whole  of  their 
mass,  witii  more  or  less  subsidaice  and  angular  motiom 
oi  their  separated  parts. 

^  1037.  I  proceeded  towards  Ashburton^  .wheKl 
arrived  at  three  o'clock,  and  experienced  the^^ODSt 
firiendly  reception  from  Mr.  Kitson  and  his  amiable 
wife.  J  had  arranged  my  plan  so  as  to  arrive  at  this 
plate  on  a  Saturday,  because  Mr.  Kitson  had  informed 
me  that  he  went  every  Sunday  to  perform  divine  sar* 
w:e  at  Butkland^  which  is  situated  on  Dartmoor^  iMk 
i^nnexed  to  tlic  parish  of  Ashburion  ;  and  he  had  of* 
fared  to  take  me  with  him,  in  order  that,  in  gcmig 
thither,  and  returning  by  different  roads,  I  might  form 
a  first  idea  of  that  chain  of  eminences.  The  next 
morning  we  accordingly  set  out  as  he  had  proposed. 
This  was  a  very  interesting  excursion ;  but  that  I  may 
be  as  little  as  possible  obliged  to  interrupt  my  accomik 
af  it  by  deducing  conclusions  from  the  phenomeoa 
which  I  observed,  I  shall  previously  make  two  leading 
remarks. 

10S8.  First,  w*e  shall  here  return  to  tl^e  subject  of 
the  bloch  oi  granite  scattered  over  soils  of  a  naturs 
different  from  their  own.  I  have  already  l|ad  oo^ 
casion  to  say,  that  those  geolog'ists  who  have  coosi* 
4£Ted;  either  from  a  superficial  obs^ervation,  or  only 
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^  lib  the  reports  (if  others,  this  gfeaf  phendMSKoa 
of  ibeybhcks  disseminated  in  so  many  parts  of  th6 
lurftce  of  the  continents,  have  contented  themselves 
irith  a  vague  idea,  that,  in  the  coarse  of  thonsafids  of 
ages,  these  bhcksy  having  been  detached  from  emi-' 
nences  of  their  own  kind,  matf  have  fnigratedy  either 
by  the  impulse  of  running  waters,  or  by  a  gradudl 
descent  down  the  slopes ;  and  this  is,  in  particular, 
the  idea  of  Mr.  Playfair.     Btft  blocks  fbtmd  on  the 
highest  emin^M^  of  a  very  extensive  trttct  of  coun* 
try,  which  is  the  case  with  these  on  Dartmoor^ 
cannot    have  migrated   in    any  manner;   and  if 
Mr.  Playfisiir  bad  observed  them,  he  woqM  have 
been   obliged   to   acknowledge   here,   as   well  as 
with  respect  to  the  flinti  on  Ae  Blackdazm  MUs, 
(p.  374,)  that  "  there  is  no  higher  ground  hi  the 
^  nei^bourhood  from  which**  these  masses  '^  caa 
**  be  supposed  to  have  come,  nor  any  stream  that 
**  can  have  carried*'  them.    Recourse,  then,  mast  be 
had  to  some  other  cause ;  and  by  the  details  of  thb 
lomenon  on  Dartmoor  it  will  be  seen,  that  thero 
lot  be  any  other  than  that  which  I  have  assigned 
to  all  phenomena  of  the  same  class ;  namely,  the 
catastrophes  of  the  strata^  during  which  the  internal 
.>|||ids,  violently  compressed  by  the  subsidence  of  the 
separated  masses,  cast  out  these  fragments  detached 
by  the  coUisigp  of  those  masses  in  their  angular 
motions. 

1039.  Secondly,  we  shall  likewise  be  led  back  to 
the  cause  of  vallies^  by  those  in  the  cham  of  Dart'- 
mooTf  where  we  shall  find  them  one  of  the  principal 
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tohjecis.  if  they  had  been  excavated  by  riiMuMg 
waters^  the  latter  could  not  have  acted  in  any  othei' 
manner  than  as  Mr.  ^layfair  himself  supposes  t 
(p.  105 ;)  that  is  to  say,  '^  in  the  same  xMtfj  and  al» 
^<  most  with  the  same  instrument^  by  which  the 
'^  lapidary  divides  a  block  of  marble  or  of  granite.'' 
Therefore,  as  a  saw  cannot  cut  out  of  the  strait  line 
of  its  course,  or  without  a  rapid  motion,  so  nrither 
can  streams  have  widened  certain  parts  of  the  vallies ; 
since  we  see  their  action  cease,  when,  aft^  hairing 
flowed  rapidly  in  narrow  passages  they  issue  forth 
into  wide  spaces^  Nor  could  great  inequalities  be 
found  on  their  beds,  such  as  spaces  nearly  horizantai^ 
aucceeded  by  abrupt  descents  of  different  lengths ;  for 
like  the  saw,  they  could  not  cut  their  bottom  except 
in  a  strait  line,  or  with  slight  inflexions  occasioned 
by  the  different  degrees  of  hardness  in  the  rock.  It 
is  not  so  evidently  unnatural  to  suppose  with  Mn 
Playfair,  (p.  961,)  that  running  waters  have  tended 
to  obliterate  existing  cataracts^  by  lowering  the 
channels  whence  they  fall;  though,  in  fact,  many 
cataracts  which  I  have  observ^ed,  and  oji  which  I 
shall  mention  some  hereafter,  plainly  show  that  this 
is  not  the  case ;  but  it  is  impossible  to  conceive  that 
any  currents  can  have  produced  cataracts^  or  eved 
small  cascades,  by  cutting  vertically  a  rock,  on  which 
they  originally  only  glided.  Thus  the  great  wkkn- 
ings  in  some  parts  of  the  values,  together  with  the 
cascades  and  other  foils  succeeding  spaces  nearly 
horizontal,  must  necessarily  have  existed  antece* 
deotly  to  the  flowing  of  streasns,  and  must  be  oth 
gmal  fo^ms  of  the  vaUieSk    iSkich  are  the  two  prioci' 
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^observations  mDarfmoQT.  ^ 
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July  1 SM.  'VV'e  SQt  out  fic^  Ashbitrton  at  nine 
in  the  morning,  ]\Ir.  Kitspn  taking  roe  with  him  in 
liis  one-horse  chaise.  After  proce6dii^  a  little 
way,  we  b^o  to  ascend  a  ridge  of  hills,  separating 
the  comic  in  the  lower  part  of  which  the  town  b 
buil^  from  the  valku  \yh6rein  flows  the  Dart.  Oq 
reaching  the  top  of  the  fir^t  hill,  we  had  a  view  of 
that  river  in  its  >'aUeY ;  but  as  wo-  adyanced,  the 
ridge  became  higher;  and  baving  the  Da7%  con<- 
stantly  in  sigh^  on  the  left  of,  our  road,  we  could 
perceive  how  much  we  rose  above  its  level.  The 
first  object  which  fi^ied  my  attention  was  a  very  xvidc 
space  in  tliis  x^alley,  known  by  the  name  of  the  Park^ 
surrounded  with  a  fine  ampliitheatre  of  eminences 
doathed  with  verdure.  The  Dart  winds  tiirough 
this  space,  tlie  bottom  of  wliich  is  interspersed  with 
hillocks,  their  intervals  being  occupied  by  corn-fields; 
and  in  the  parts  still  overflowed  by  the  river,  tliere 
are  meadows  on  it9  borders.  In  our  return,  we 
went  down  into  tliis  basin,  which  is  within  the 
bounds  of  Dartmoor^  on  purpose  to  observe  it; 
and  I  shall  then  describe  it  more  particularly. 

1040.  We  ascended  nearly  to  the  general  level 
of  this  part  of  Dartmoor j  on  which  rise  several  in- 
sulated hills.  It  may  easily  be  judged  that  running 
waters  have  oot  excavated  the  intervala  between  these' 
hiUs,  at  a  height  where  the  surface  can  receive  no 
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iHiter  but  that  of  the  immediate  droj^s  of  f^n ;  ^ul 
the  very  nature  of  the  eminences  themselves  ivfH 
ihow  them  to  have  been  jmduced  by  the  catastro- 
phesof  the  strtitn.  Tito  of  tbtee  emioebced  hap- 
pened to  lie  iii  our  way ;  (hey  are  nearly  of  the 
same  hei^t^  and^  irbell  8i6en  iirom  a  distaitce,  diey 
appeal  of  the  saiHe  natcfA ;  their  grassy  slopes  are 
equally  covered  with  ki^  blocks,  «tfd  <m  te  sum* 
mits  of  both  xise  thoise  inlulited  racks  which  are 
known  by  the  name  of  Ibrtfs  At  ^e  (Mssed  ^ong 
the  foot  of  the  first  cf  these  eminenoesi  cialled  ffa2;d^ 
well,  we  daw  that  its  Msdk^  as  Weil  as  the  rocKi  oA 
its  summit,  consistAl  Of  dMMimei  afid  at  1^  same 
time  we  discovered  in  its  lower  ptfrt  tt  section  of 
strata  of  the  same  kidd.  ftotk  this  drcumstanc^ 
superficial  observers  mt^t  suppose,  that  some  ex- 
terior cause  had  detached  the  Mocks  from  die  hil( 
and  lowered  its  surface  around  the  tocks  on  its  $um« 
tnit»  I  shall  not  here  stop  to  mention  some  parti- 
culars which  prove  that  these  effects  have  not  beefi 
produced  by  any  operation  on  the  surface,  becausft 
the  following  eminence  will  render  it  folly  evident 
that  such  a  supposition  would  be  groundless* 


1041.  These  two  hills  are  separated  by  a 
covered  with  grass,  and  rising  towards  both  in  a 
gentle  slope ;  (a  form  which  alone  mi^t  prove  this 
interval  not  to  have  been  produced  by  the  erosion  of 
a  current ;)  and  having  passed  the  lower  part  of  thfe 
vale  in  our  way  to  Buckland,  we  proc^^ed  along 
the  foot  of  (he  second  eminencci  called  Bucklmd 
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imm.  Here,,  in  a  part  which  had  been  cut  away 
to  make  the  roadi  we  found  the  mass  of  this  hill^ 
like  that  of  HazekufiU,  to  consist  of  duns  tone;  afid 
tt  will  be  seen  in  the  sequel^  that  the  strata  of 
tbts  stone,  intermixed  with  those  of  sc/asttis,  com- 
pote the  whole  mass  of  this  part  of  Dartmoori  down 
to  the  level  of  the  Dart.  Yet  here  the  blocks  and 
the  tars  ai  e  of  granite,  while  those  of  Haxelwell,  at 
80  small  a  distance,  are,  as  I  have  said,  of  duw- 

1042«  I  could  wish^that  Mr.  Playfair  had  ob« 
served  these  phenopiena,  in  a  country  which  is  known 
to  hiai)  before  he  had  recurred  to  so  many  different 
hypotheses  to  account  for  the  superficial  masses  of 
granite  observed  in  countries  with  which  he  is  ab^* 
solutely  unacquainted.  It  is  in  his  XVIIIth  /A 
hutrative  Note  that  he  principally  treats  of  this 
subject  I  have  examined,  in  my  Elementary 
Tittttise,  his  hypothesis  with  regard  to  the  blocks  of 
gramte  scattered  on  the  Jura,  which  he  supposes  to 
have  been  brought  down  by  running  waters  from 
the  summit  of  the  Alps,  before  the  intermediate 
allies  had  been  excavated;  and  in  the  1st  Vol.  of 
these  Travels,  I  have  likewise  examined  his  suppo- 
sition that  the  vast  quantities  of  blocks  of  granite 
disseminated  on  the  shores  of  the  Baltic  came  from 
the  Carpathian  mountains.  But  there  being  at  the 
Oipt  of  Good  Hope  a  great  phenomenon  of  this 
kind,  to  wbi^U  none  of  ^is  former  explanations  can 
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be  affiled,  be  has^  p.  S99f  introduced  a  new  ofi^ 
foimdcd  on  the  part  of  the  U  uttonian  system  that 
supposes  granite  to  have  been  a  substance  infusion^ 
which  was  heaved  up  under  tlie  strata^  and  thus 
penetiated  thek  fissures.  ^'  The  most  remarkable 
'^  examples  of  this  ^fyst^  be  says,  *^  afe  the  stones 
^  found  at  the  Cape  ofGoodHopey  on  the  bill  catted 
^  Paarlbergy  uhkh  takes  its  name  from  a  cbaiik- 
^^  of  large  round  stones,  like  the  pearls  of  a  necklace^ 
"  that  passes  over  the  summit  Two  of  tbese^ 
**^  placed  near  the  highest  point,  are  called  the 
**^  Pearl  and  tlie  Diamond*  -  •  -¥iom  a  recent  ac- 
^  count,  these  stoiies  appear  to  be  a  species  of 
grauitCj  though  the  hill  on  which  they  lie  is  com- 
^  posed  of  sandstone  strata.  The  Pearl  is  a  naked 
rock,  that  rbes  to  the  height  of  400  feet  above 
the  summit  of  ihe  bill ;  the  Diamond  is  higher, 
but  its  base  is  lessy  and  it  is  more  inacessible* 
*^  From  the  above  stones  forming  a  regular  cfaain, 
'^  as  well  as  from  the  immense  size  of  the  two 
^  largpst,  it  is  imposible  to  suppose  that  Ibey 
have   been    moved;    and    it    is  ivfinitely  more 

probable^  that  tliey  are  jwirts  of  a  granite  van, 
**  which  runs  across  the  sand-stone  strata^  and  of 
**  which  some  parts  have  resisted  the  action  of  the 

^  weather,  whflc  the  rest  have  yielded  to  it 

"  Loose  blocks  of  granite  are  seen  in  great  abun- 
**  dance  at  \)i\efoot  of  the  Table  nwuntainy  aod 
**  alon^  the  sea-sltore."* 

-•  1043.  This 


itiiS.  This  latter  circum^ftrice  6ught  altiiie  to 
iia?e  prerented  Mn  Pkytair^s  hypothesis,  that  the 
Mones  on  Paarlberg  afe  the  remains  of  a  vein  of 
gtamtfj  injected  ihtoa  Assure  of  sofid-stone  strata  j 
iQch  being  the  system,  as  an  example  of  ithich  he 
adduces  this  phenomenon.  Now  should  we  suppose, 
with  him,  that  ti  vein  of*  granite  had  been  formed 
here,  and  that  afterwards,  by  the  action  of  atnios- 
phericfll  causes,  tlie  strata  of  sand-stmie  had  been 
destroyed  at  its  foot  to  the  depth  of  400  feet,  the 
harder  rtiass  being  thus  left  uncovered  j  where 
should  we  expect  to  find  the  blocks  detached  from  it? 
Most  certainly  around  its  foot ;  since  this  being  the 
highest  part  of  the  countfy,  no  stream  could  have 
been  formed,  even  to  move  them,  much  less  to  carry 
them  round  the  Table  moimtain^  and  down  to  the 
coast.  This  circumstance,  I  say,  as  relaited  by  Mr. 
Playfair  himself,  is  sufficient  to  render  his  explana« 
tion  absolutely  improbable^ 

1044.  But  why  has  he  sought  for  examples  at  thef 
Cape  of  Good  Hopey  while  it  is  so  little  possible  for 
those  who  have  not  been  there  to  ascertain  the  cir- 
eumstances  that  accompany  the  phenomenon  of 
Paarlberg  ?'  Why,  especially,  when  he  has  travelled 
in  Devomhire  and  Conrwalli  counties  which  con- 
tern  as  great  plienomena  of  this  kind,  and  with 
much  more  variety,  where  also  the  descriptions  givea 
of  them  may  easily  be  verified,  has  he  not  there 
studied  these  phenomena,  and  attempted  to  apply  to 
them  his  hypotheses?  He  has  done  this,  indeed,  with 
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regard  to  some  places  in  Carnwall^  and  when  I  ahall 
come  to  them^  I  will  cite  what  he  has  said ;  but  be« 
fore  that  time,  it  will  be  seen  from  my  descriptions 
of  circumstances  belonging  to  tliis  class  of  pheno- 
mena^ tliat  they  are  inexplicable,  either  by  any  cause 
acting  externally,  or  by  his  idea  of  an  injection  of 
granite  into  the  fissures  of  the  other  strata;  and 
that  they  cannot  really  be  ascribed  to  any  other 
cause  than  that  which  I  have  mentioned  above, 
namely,  the  catastrophes  of  the  strata,  attended  with 
eriplosions-  of  the  interior  fluids^  violently  compressed 
by  tlie  subsidence  oi  the  divided  masses;  whence 
it  results  that,  at  the  time  when  our  continents  were 
left  dry  by  the  retreat  of  tlie  sea,  all  these  bbcks  were 
already  scattered  over  their  surface,  in  the  places 
w4iere  we  at  present  find  them. 

1045.  After  the  service  of  the  Church  was  over, 
Mr>  Kitson  took  me  to  Buckland  Ilouse^  a  seat  be- 
longing to  Mr.  Bastard.  There  I  had  the  pleasure 
of  finding  Captain  Martin,  whom  I  mentioned  in 
my  former  journey,  as  having  so  much  assisted  roe 
in  my  observations  at  Plymouth:  Mr.  Bastard  hav- 
ing lent  him  the  house,  he  was  come,  with  his  family, 
to  spend  the  summer  there  ;  and  being  already  ac- 
quainted with  the  adjacent  country,  he  was  so  good 
as  to  go  down  with  us  into  the  valley  in  which  the 
Dart  flows.  As  there  was  only  a  foot-path  this  way, 
Mr.  Kitson  sent  his  chaise  to  wait  for  us  at  the  place 
where  we  were  to  return  into  tl>e  Ashburion  road* 

1046.  Im- 
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1046,  Itnmediately  below  Buckland,  we  began  to 
ileicend  through  a  coppice,  which  covers  a  very 
rapid  slope :  the  path  has  been  made,  for  the  most 
part,  by  clearing  away  the  rubbish  that  forms  the 
slope :  but  here  and  there  it  has  been  necessary  to 
eut  through  some  projecting  rocks,  and  in  these  ap- 
pear dunstone  and  schistus,  the  strata  of  which  dc* 
scend  obliquely  into  the  interior  part  of  the  mountain. 
As  we  went  down,  we  had,  from  one  point,  a  view  up. 
a  very  deep  valley^  terminated  abruptly  by  a  beautiful 
cascade  formed  by  the  small  river  JVestbourn,  which 
rises  in  a  large  cambe  above  called  JVidecomb.  Mr. 
Kitson  told  me  that,  during  the  melting  of  the  snows 
6Q  DartmooTy  the  noise  of  this  water-fall  was  hoard 
at  the  distance  of  two  miles  all  around.  Now  after 
this  long  vertical  fall,  the  IVestbourny  being  arrived 
in  the  low  vallej/t  flows  calmly  along  great  spaces  nearly 
horizontal,  which  being  successively  lower  than  eacli 
other,  small  cascades  of  the  river  are  thus  produced 
between  them.  No  effort  of  imagination  can  repre- 
sent tbb  little  river  as  cutting  its  channel  in  the 
manner  of  a  saw ;  and,  at  the  3ame  time,  this  chau' 
m\  evidently  appears  to  have  been  tlie  effect  of  tlie 
catastrophes  of  the  strata^  by  the  state  in  which 
they  are  seen  on  the  sides  of  the  valley. 

1047.  At  the  bottom  of  this  long  descent,  we 
came  to  tlie  borders  of  the  U'estbouniy  \v hich  we  foi- 
lowed  to  a  point  where  its  valley,  by  a  turn,  opens 
iiito  that  of  the  Dart ;  a  spot  very  interesting  on 
ui^y  accuuuts.      Tiie  Dart  lu'rives  here  through 
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H  very  deep  valley ^  containing  several  wide  spaces  / 
its  current  is  impeded  by  b^rs,  fprined  of  the  bigber 
parts  of  sunken  strata  desccridiug  'inwards ;  these 
bars  produqs  ii)  tlie  couri^  of  the  river  small  pools^ 
which  are  sucpeedi^d  fjitber  by  falls,  or  by  a  mQreri^pi4 
current  over  the  edges  of  (lie  strata,  amopg  stones 
^nd  even  blocks  of  granitp.  Tlie  twQ  rivers  meet  a( 
a  point  where  they  both  flow  very  rapidly.;  buti^ 
little  below  their  junction,  ibey  resume  ft  tranquil 
course  tlirpugh  a  long  space,  nearly  hori^contalr 
Evident  proofs  apppar  in  this  spot,  ^r^t,  that  the 
Vart  has  npt  excavated  its  valley,  and  secondly,  that 
it  has  no  actipn  pn  its  bed  :  for  in  the  first  case,  it 
would  have  worn  away  all  the  bars  which  occasioq 
the  small  pools ;  an^,  with  respect  to  the  second,  (| 
proof  that  the  river  produces  no  erosion. is  afforded 
by  the  aquatic  plants,  with  which,  through  its  lim^ 
pid  water,  in  the  space  just  mentioned,  I  saw  it! 
bottom  covered 

1048.  In  all  the  p^rts  where  the  original  brcad^ 
of  the  vallies  has  given  these  rivers  room  to  spread^ 
they  hayc  deposited  a  sfiiid  brought  down  from  tb^ 
heights,  in  rainy  seasons,  by  their  first  branches : 
tiiis  took  place  very  abundantly  in  early  times ;  that 
13  to  say,  before  the  grounds  were  covered  by  vegc- 
tiition ;  but  since  then  it  has  successively  diniinished. 
I  have  said,  in  my  former  journey,  tliat  this  soiid^ 
which  is  found  on  Dartmoor  in  such  vast  quantitif  s, 
resembles  decomposed  gi-anite ;  but  I  have  deferred 
f  xamin^ng  this  point,  till  I  shall  come  to  my  obser- 

YatV>ns 


"9 

ons  m  Cornwall ;  and  I  mention  it  here,  only 
"because  the  alluvial  ground  formed  by  the  Dai^  and 
its  branches  in  the.vallies  oi  Dartfnoor  cowsisls  oi 
this  $ani.     The  JVcstbourn  has  deposited  a  prodi- 
flKMis  abundance  of  it  in  the  wide  parts  of  the  valley 
below  the  cascade,  and  especially  along  the  foot  of 
the  slope  that  t^e  had  descended  from  Ihickland ; 
here  a  wood  has  sprung  up,  which  at  present,  as  Mr, 
Kitson  informed  me,  is  but  seldom  overflowed  by  the 
river;  and  as  grass  has  notgroM'n  under  the  shadow 
of  the  trees,  the  sand  retnains  loose,  and  is  fetched 
from  this  place  for  various  purposes :  but  no  such 
abundance  of  sand  has  been  brought  down  since  the 
etmoences  have  been    overspread   by   vegetation; 
and  Mr.  Kitson  told  me,  that  the  brooks  which  de- 
scend from  Dartmoor  seldom   become  turbid  from 
ntin,  unless  il  is  of  long  duration ;  and  even  tlien, 
when  it  ceases,  before  all  its  water  has  run  off,  these 
streams  are  again  limpid. 

1049.  In  the  part  where  the  two  vallks  join,  we 
observed  a  pheriomenon  characteristic  of  tlie  catas- 
trophe, by  which  they  were  produced,  before  any 
streams  were  formed  to  flow  in  them.  The  hloch 
onthebfed  of  both  the  rivers,"  above  and  below  this' 
place,  are  of  a  greyish  ^;*awV6',  like  those  scattciejl  on 
tfic  eftiineiices  and  on  their  slopes  ;  but  at  this  point 
^cfeimd  Jiome  of  a  fine  granite  with  red  I'eldsjiur; 
ixA  wc  even  observed  different  species  of  these, 
ftcpe  being  differences  in  the  size  of  the  crystals, 
hoth  of  the  quartz  and  oi  the  feldspar.     We  saw 

also 
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•}60  %  Iwrga  loaBS  which  a  lapidaiy  would-  haare  been 
v^  glad  to  possew ;  this  was  of  pore  quarts  with 
etrip^  of  various  shades  of  green,  resemblmg  rib* 
bons.  I  have  seen  masses  of  the  same  stoo^  and  • 
also  among  blocks  of  granite  with  red  feldspar,  oq 
the  sapdy  bills  in  the  country  of  Bremen.  Mr. 
Kitsoo,  who  is  well  acquainted  with  Dartmoor^  toU 
me  that,  on  the  eminences,  he  had  never  seen  stones 
pf  cither  of  these  two  kinds.  Thb  is  one  of  the 
phenomena,  so  numerous,  and  belonging  to  so  many 
classes  of  stones,  which  demonstrate  that  the  blocki 
scattered  over  the  contineiits  have  not  migrated  on 
their  surface ;  but,  having  been  cast  out  from  within, 
have  brought  to  our  view  specimens  of  some  of  the 
inferior  strata^  which  otherwise  we  should  never 
have  known  (o  eicist  in  those  parts  of  the  cooti* 
ncntSt 

1050.  I  wished  to  see  the  space  called* the  Pim^  of 
which  \  spoke  above ;  and  Mr.  Kitson  1^  the  kind" 
ness  to  conduct  me  thither,  after  we  had  taken  lenve 
of  Captain  Martin,  wiio  returned  to  Buckland.  We 
crossed  the  JVestbourn  by  a  bridge,  and  for  imM^ 
way  proceeded  up  the  left  bank  of  the  Dartt  tiU» 
having  traversed  a  large  space  surrounded  with  emi* 
nonces,  in  a  part  wher^  tl)e  river  makes  a  wide  beod^- 
ive  came  to  a  bridge  called  Nao  bridge  on  Jkart^- 
Within  tills  space,  there  are  great  aUuvial  aoilS| 
formed  of  the  coarse  sand  above  mentionedy  and  te» 
tcrspcrsed  with  small  hills,  which  extend  into  »^iUd¥* 
ii-feff  Fark^  belonging  to  Lord  Asu burton,    ani 

which, 
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whicby  from  the  height  whence  we  had  viewed  this 
^Mce  in  the  morning,  had  appeared  to  be  only  in- 
flexions of  the  surface.  The  Dart,  in  this  part  of 
its  course,  still  within  Dartmoor j  is  evidently  seen  to 
have  had  no  share  whatever  in  the  formation  of  the 
M/fey  in  which  it  flaws  ;  for;  in  the  first  place,  how 
could  it  have  produced  this  wide  space^  contracted  at 
both  extremities?  And  with  respect  to  the  surface  of 
this  space,  how  could  the  river,  which  occupies  it 
during  floods,  have  dissected  it  into  smaU  bills,  while,  - 
OD  the  contrary,  the  soil  between  them  has  been; 
nised  by  the  sediments  of  the  stream, 

1051.  Returning  from  New  bridge  to  the  point 
vhere  the  Dart  is  joined  by  the  fVestbourn^  we 
thence  proceeded  down  the  left  bank  of  the  former,. 
After  going  some  way,  we  passed  a  brook,  which, 
rising  on  the  hill,  and  flowing  down  a  sinuosity  of 
the  slope,  falls  also  into  the  Dart.    On  seeing  this 
brook  rush  precipitously  and  foam  amidst  blocks  of 
granitey  it  might  easily  be  supposed  to  have  brought 
Ibem  down  from  the  heights,  and  still  toxarry  them 
tbng  with  it  when  swelled  by  rains;  but  the  illu«; 
sbn  is  dissipated,  when  we  see  blocks  appearing 
tbrough  the  grass  and  bushes  on  the  whole  of  the* 
tkipe ;  for  this  shews  that  the  only  real  operation  of 
the  brook  has  been  to  wash  away  the  sand  with, 
which  the  intervals  between  the  blocks  were  origi- 
^lly  filled :  more  striking   instances  of  the  same 
gperation  will  hereafter  be  seen  in  other  parts  of 
Dflrtmoor.    Thus  the  first  rains  falling  on  these 
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iBBinenees  brought  ddwn  not  only  the  sand  from  {hdr 
surface,  as  yet  not  bound  by  the  roots  of  plants,  but  - 
that  which  had  occupied  the  intervals  of  the  blocks^ 
in  the  sinuosities  of  the«iopes,  where  the  first  rivulets 
were  formed ;  and  the  soil  of  the  vallies  was  hereby 
considerably  raised ;  but  this  effect  has  been  ever 
since  diminishing,  as  will  appeal*  in  the  sequel 

1053.  A  work  undertaken  on  this  slope,  covered 
with  sand  and  blocks  of  grapiite,  has  shewn  of  what 
matftrials  the  mass  of  these  mountains  consists ;  as  in 
the  case  already  described  on  the  slope  below  Buck" 
lafid.    The  former  slope  belongs  to  the  lower  part  of 
the  eminence  called  Hazclwell,  of  which  I  have 
spoken  before,  and  at  a  small  height  above  the  valley' 
had  been  ^oi^ked  for  some  time  a  mine  called  Hazel 
mine;  indications  of  a  vein  of  copper  having  been 
discovered  in  a  section  of  tlie  strata,  atid  followed 
gome  way  in  the  hill,  Mr.  Bastard,  being  lord  of  the 
manor,  had  caused  a  road  to  be  made  on  the  slopes' 
ih  order  to  facilitate  the  access  to  this  mine.     Now 
after  having  cleared  away  the  blocks  and  the  sand* 
along  iStit  line  marked  out  for  this  road,  it  had  beeil 
cut  in  the  dunstone^  and  aftenvards  in  strata  oigneisSi 
ftk  #hieh  tiie  above  indications  of  a  vein  had  be^ 
feund ;  and  oh  thi^feubject  I  must  here  make  a  few" 
general  remarks.  -  ^ 

1053.  I  shewed  in  my  first  geological  work,  what 
M.  WERiffEa  has  since  proved  by  demonstrative* 
characters,  that  vdfis  eire  fi^sstiresy  produced  in  the 
Strata  by  their  first  catastrophes,  and  filled  with  new 
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puterials  caUed  gangue.  The  most  profitable  vdm 
ve  those  which  have  been  formed  in  the  principal 
fismreSj  the  gangue  contained  in  them  being  of  sucU 
jtthijckness,  that  no  unnecessary  es^pense  is  incurred 
by  cuttiog  away  more  or  less  on  the  sides,  in  order  to 
open  the  road  into  the  hill.  T^e^Jusures^  however, 
ire  commonly  accompanied  by  others,  contemporary^ 
in  their  production^  but  sometimes  very  small,  which 
branch  off  from  the  former,'  and  are  filled  with  the 
same  gangue.  It  is  for  this  reason,  that  when,  in 
the  sections  of  strata  appearing  on  the  summits  or 
the  slopes  of  mountains,  any  of  these  branches  are 
perceived,  there  is  hope  that,  in  following  them,  the 
principal  vein  may  be  found ;  which,  indeed,  some- 
times happens,  and  proves  an  encouragement  to 
limilar  undertakings,  as  the  large  prizes  gainled  in 
btteries  by  some  induce  others  to  purchase  tickets, 
A  first  and  absolute  cause  of  ill  success  is,  that  in 
the  later  catastrophes  of  the  strata,  the  principal 
l^n  has,  ill  some  places,  happened  to  Be  in  the  masa 
of  which  the  subsidence  has  formed  a  valley ;  the 
sides  of  the  valley  retaining  only  the  branches  of  the 
Tein.  Another  cause  of  the  failure  of  these  enterprizea 
is,  that,  as  the  mine  is  carried  farther  into  the  hill, 
the  expense  increases ;  for  the  mine  must  be  drained 
from  the  waters  which  enter  it,  and  the  materials 
detached  must  be  brought  out  from  agreatei^istance; 
wd  this,  merely  in  the  hope  of  arriving  at  the  princi- 
pal veiuj  for  these  small  branches  yield  very  little  ore ; 
so  that  at  last  the  undertaking  is  given  up,  sometimes 
9t  tho  very  moment  when  success  is  at  hand    Thcr6 

was 


1S4 

wu  an  instance  of  this  kind  in  the  PyreheeSj  at  the 
beginning  of  the  last  century :  the  principal  adven* 
turer,  with  whom  I  was  afterwards  acquainted,  had 
Bpent  the  whole  of  a  large  fortune  in  following,  for 
many  years,  these  indications  of  a  vein ;  when,  not 
chusing  to  involve  himself  in  debts,  he  assembled  his 
miners,  told  them  his  situation,  and  declared  to  them 
that  he  gave  up  the  enterprize :  but  the  miners,  who 
had  always  been  well  treated  by  him,  and  had  gained 
much  in  his  service,  declared  to  him  unanimously 
that  they  would  not  abandon  the  pursuit  till  they 
should  have  spent  tlie  whole  of  their  gains ;  and  he^ 
being  moved  by  their  behaviour,  promised  tbem  a 
certain  share  of  the  pro£t,  if  they  at  last  succeeded. 
The  work  was  therefore  continued,  and  they  came  to 
the  veiny  which  proved  so  rich,  that  they  were  all 
abundantly  recompensed  for  tlieir  perseverance. 
This,  however,  has  not  been  the  case  at  Hazel  mint: 
Hio  small  veins  of  copper  pyrites  which  were  fdlowed 
there  had,  from  the  beginnmg,  paid  but  4t  very  small 
part  of  the  expense ;  dbd  the  latter  becoming  mora 
and  more  considerable,  while  there  was  no  increase 
VI  the  product,  the  work,  as  I  have  since  heard,  has 
ft  last  been  given  up. 

1054.  Continuing  from  hence  to  follow  the  Dartt 
we  cros^d  it,  and  entered  another  wide  space  in  its 
valley^  encompassed  with  eminences ;  tliis  also  we 
had  seen  in  the  morning,  in  passing  over  the  hei^ts» 
whence  it  had  apipeared  as  if  covered  with  meadows, 
which  we  npw  found  to  be  fields  of  corn  still  greem' 


125 

The  soil  here  cultivated  is  composed  of  tbe  cpaxw 
MTiu^  described  above,  deposited  by  the  J}ari  in  tbi$ 
horizoQtal  space^  Where  tbe  river  lost  all  rapidity  in  ita 
inundations :  now  it  is  known  by  tiadition  that^  not 
more  than  a  century  ago,  this  space  was  still  some* 
times  overflowed ;  but  that,  its  soil  having  thus  been 
raised,  it  became  at  last  so  little  liable  to  floods,  that 
it  has  now  been  cultivated  for  a  long  time,  almo$t 
without  any  apprehension  of  them.  The  river  has 
preserved  its  course  along  the  foot  of  the  hills,  whi(;h 
on  one  side  border  this  space,  where  it  commonly 
flows  much  below  tbe  surface,  because  of  the  thick- 
ness of  the  alluvial  soil ;  this  was  the  case  when  we 
were  there;  and  on  its  side  next  the  hills  I  saw  the 
strata  of  dunstoney  while  the  other  consisted  of  the 
oq^u'se  sand*  Here  then,  within  Dartmoor^  where 
Mr.  Playfair  supposes  tliat  we  may  trace  i\\t  steps  oi 
the  Dart  in  the  excavation  of  vallies,  we  find  an 
example  of  the  contrary  operation,  that  of  Jilling 
them  up  ;  the  senjsible  progress  of  which  proves  this 
river  cot  to  have  flowed  during  any  very  great  number 
of  ages. 

1055.  We  here  quitted  tlie  Dartj  having  recrossed 
it  by  a  bridge,  and  passed  over  the  hiU  separating 
its  valley  from  the  large  combe,  at  the  lower  extre* 
mity  of  which  Ashburton  is  situated.  Thb  town, 
like  that  of  Totness,  rises  up  two  opposite  slopes ;  the 
rivulet  issuing  from  the  combe  is  so  small,  that  in 
the  lower  part  of  the  town,  which  it  crosses,  it  is  not 
leen,  being  carried  under  the  street  and  the  houses 
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M  both  jfo  Md«,  thtmgh  a  c^nal.  Thef  foriego^rig 
4e8cription  of  the  course  of  the  Dartt  from  Dart^ 
moor  to  Titfne^jv  wberie  it  antve^  at  the  hv%i  of  the 
sea,  togethei'  with  that  given  in  the  preciedkig  joufmy 
ef  the  gulpk  which  it  there  enterd,  wi))^  I  bopfe,  go»i 
tribute  to  change  Mr.  Play&ir's  opiniori  wkh  te^ 
pect  ta  what  be  has  considered  as  proved  by  thit 
dver. 

e 

July  14/&.  It  was  on  thi^  day  that  I  bad  a  ren^ 
dezvous,  at  eleven  in  the  mormng,  with  Mr.  Short 
and  Mr.  Hill,  near  the  spot  where  the  Bavey  coal  is 
found ;  whither  Mr.  Kitson  hatd  the  farther  kindness 
to  accompany  me«  Our  respective  distances  had 
been  so  exactly  calculated,  that  we  were  all  met 
within  a  quarter  of  an  hour  j  but  at  that  very  nK)meQC 
a  heavy  rain  came  on,  which  deprived  me  of  the- 
advantage  of  observing  this  place  a  second  time,  iff 
the  company  of  persons  so  well  informed  of  every 
particular  relating  to  it  However,  I  witt  hastily 
round  the  excavation,  but  saw  there  only  the  same 
phenomena  as  I  had  observed  the  ye|r  before,  tbe 
lower  strata  being  still  under  water.  The  weather 
then  obliging  us  to  separate,  and  Mr.  Short  havipg 
been  so  good  as  to  recommend  me  to  Mr.  Hill,  I 
accompanied  the  latter  gentleman  to  Hmnock. 

1056.  Having  passed  through  the  small  town  of 
Bcfoey  Traceyj  we  ascended  one  of  the*  eastern 
iHranches  of  Dartmoor  by  a  very  steep  road ;  antf 
the  rain  ceasing  when  we  reached  Henttock^  Mr.* 
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M\  after  having  presented  me  as  his  guest  ftf 
Mrs.  HihLj  proposed  to  me  that  we  should  walk  up* 
to  an  eminence  called  Batter  rock,  which  is  one  of 
the  tors  of  this  part  of  Dartmoor.  This  is  a  spot 
very  proper  for  observation ;  for,  to  the  south,  it 
commaiids  a  view  of  the  extensive  phtin^  interspersed 
with  small  eminences,  which  occupies  a  great  part 
of  the  hundred  of  Teignhridge,  and  is  crossed  by  a 
multitude  of  small  streams,  proceeding  from  Dart* 
tmr  on  the  west,  and  the  Haldon  hUls  on  the  eist^ 
and  uniting  to  form  the  river  Teigny  the  course  o# 
wtucb  to  the  sea  I  described  in  my  last  journey. 

1057.  I  have  said  that  Mr.  Short  had  particularly 
recommended  me  to  Mr.  Hill,  on  account  of  hi» 
knowledge  of  mineralogy,  and  especially  of  every 
thing  relating  to  Dartinoor;  circumstances  from 
which  I  derived  great  advantage.  Moreover,  Mr, 
Hill  was  acquainted  with  Mr-  Playfair  s  work,  and 
perfectly  agreed  with  me  in  considering  it  as  a 
mistake  to  ascribe  vallies  to  the  action  of  naming 
tvaters:  this,  therefore,  was  one  of  the  objects  to 
which  he  directed  my  attention  in  our  excursions  ; 
*nd  he  pointed  out  to  me  several  examples  of  the 
fact  so  frequently  occurring,  viz.  that  the  fonns  of 
tiallieSj  and  the  differences  of  their  sides,  are  abso- 
lutely contrary  to  such  an  opinion. 

1058.  The  slope  by  which  we  ^^-ent  up  to  Batter 
^  is  covered  with  a  grea't  quantity  of  blocks  and 
oiher  fragments  of  a  blackish  stone,  considered  as 
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hascdtic  by  the  naturalists  of  tlie  country,  thou^  it 
shews  no  appearance  of  a  prismatic  form;  yet  it 
certainly  has  one  of  the  characters  of  basalt,  its  sur- 
fecei  when  exposed  to  the  air,  becoming,  like  that 
of  the  latter,  of  a  yellowish  grey ;  a  change  which 
takes  place  in  the  smallest  fragmentSi  and  is  pro- 
duced m  a  very  short  time;  so  that  the  blackish 
colour  of  the  stone  appears  only  in  the  parts  recently 
broken.  The  rain  came  on  again  while  we  were  ob 
Bott€7*  rock,  Slid  put  an  end  for  this  day  to  our  obser* 
yations,  obliging  us  to  return  to  Hemlock. 

July  I5tk.  Mr.  Hill  was  so  good  as  to  accompany 
me  again  to  the  top  of  these  eminences,  in  order  to 
shew  me  the  differences  between  rocks,  at  no  great 
distance  from  eacli  other,  and  rising  to  an  equal 
height  above  the  common  level ;  a  proof  of  very 
great  catastroplies  in  the  masses  of  strata  forming 
the  hills  on  the  sides  ofyallies.  We  went  first  under 
Botter  rock^  which  consists  of  a  blackislj^  stone,  re- 
sembling that  of  the  masses  covering  the  slope  below 
it  on  the  Hennock  side ;  so  that,  at  first  sight,  thete 
masses  might  be  supposed  to  have  fallen  from  the 
rock ;  but,  on  examination,  it  may  be  presently  dis- 
covered that  tills  is  not  the  case ;  for  the  stone  pf  the 
rock  is  full  of  wliite  spots,  which  give  it  the  appear- 
ance of  a  kind  of  porphyry,  and  seem  to  be  crystals 
of  feldspar ;  while  there  are  none  of  thesQ  spots  in 
the  masses  scattered  on  tlie  slope.  Beyond  Uiis,  at 
but  little  distance,  and  on  the  same  level,  we  came  to 
rocks  oi granite;  so  thai  the  strata  of  Botter  rock 
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might  at^pear  to  be  a  transition  from  granite  to  that 
rtone  without  crystals  which,  though  its  strata  do  not 
Uppear,  is  scattered  in  masses  over  the  slope.  What 
loit  of  connexion  there  is  between  these  three  kmds 
of  stone  on  the  same  level  cannot  be  perceived, 
because  their  intervals  are  covered  with  a  great 
duckiiess  of  loose  soil ;  and  it  plainly  appears  that 
flns  soil  is  not  the  detritus  of  any  of  the  strata^  for  it 
consists  of  a  reddish  sand,  which  was  then  planted, 
with  potatoes.  We  have  already  seen  on  the 
Mtn£p  hUlSj  and  on  a  hill  near  Torbay^  and  we  shall 
tgam  see  on  other  hills,  the  ruins  of  stony  strata^ 
covered  with  sands  which  cannot  have  been  brought 
there  by  any  cause  since  the  conthient  has  existed : 
and  tfiis  phenomenon  will  throw  some  light  on  the 
eome  sand  consisting  of  the  component  parts  of 
pwdte,  scattered  over  Dartmoor  and  over  the 
ftyw>ff"fp*  of  ComwalL 

1059.  Proceeding  on  our  way,  we  came  to  a  large 
/orof^TOii^e,  which  is  called  5A^zp^er  down^  because 
its  summit  is  covered  with  turf,  the  grass  growing  on 
thevegetable  earth  produced  by  its  own  annual  depo- 
ates.  When  I  was  at  the  foot  of  this  rock,  I  was 
stmck  with  its  extent,  and  with  the  height  to  which 
it  rises  above  the  summit  of  the  hill.  I  have  seen 
some  like  it  on  tlie  summits  of  the  Hartz  and  of  the 
Giant:?  mountains  ;  but  there  gmnite  is  found  even  in 
&e  vallies ;  while  the  strata  of  Dartmoor ^  wherever 
they  can  be  discovered  on  its  slopes,  are  seen  to  be  of 
jT^y  fvacke,  gneiaSy  and  sckistus.    Around  this  rock 
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of  granite,  the  loose  soil,  which,  as  I  have  said,  con- 
ceals the  connexion  between  the  different  kinds  ol 
straia,  is  mixed  with  fragments  of  stones  of  various 
species,  some  masses  of  these  being  also  scattered 
there. 

• 
1060.  As  we  advanced  westward  on  this  eminenoei 
Mr.  Hill  shewed  me  one  of  tlie  phenomena  which  be 
had  wished  to  point  out,  as  very  contrary  to  the 
system  that  runmtig  waters  have  hollowed  out 
vallies.  We  looked  down  on  a  large  valleyi  whence^ 
near  Bovei/  Tracey,  the  river  B(yce%i  issues ;  yet  I 
perceived  only  a  very  small  stream  flowing  in  it :  tbisg 
however,  as  Mr.  Hill  told  me,  is  not  the  B(yoejf ;  it  is 
a  mere  brook  called  the  IVrey,  arriving  from  the 
northern  part  of  Dartmoor.  The  otiier  side  of  tbii 
valley^  which  was  opposite  to  us,  consists  of  a  great 
slope  coming  down  from  the  eminences  of  Dartmoor^ 
and  appearing  to  be  intersected  with  but  slight  in- 
flexions, which  obliquely  descend  towaixla  :the  lower 
part  Mr.  Hill  told  me  that  these  lines'  indicated 
small  vakSf  formed,  one  above  another  on  thai  side 
of  the  large  valley  ;  and  be  pointed  out  to  me  one  of 
them  as  the  channel  of  the  Btrceyj  which  rises  in 
higher  grounds.  Thus  there  remains  no  fiossibility 
of  explaining  the  prmcipal  valley,  otherwise  than  by 
fractures,  accompanied  by  the  subsidence  of  a  largie 
intermediate  mass  .3his  will  be  further  seen  in  axx>- 
ther  excursion,  when  I  observed  immediately  this 
slope;  which  we  now  viewed  from  a  distance. 
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1061.  The  rain  again  overtook  us  on  these  heights, 
ind  obliged  u8  to  return  to  Hennock ;  in  our  way 
back,  however,  passing  again  by  Botter  rocky  Mr. 
Hill  led  me  to  a  part  of  the  foot  of  that  tor,  where 
diere  are  hollows  like  small  caverns ;  and  in  these  he 
ibewed  me  a  vegetable  phenomenon,  which  I  had 
never  teen  but  in  the  granitic  mountains  separating 
the  oountry  ci  Bayreutk  firom  Bohemia.  The  inner- 
most part  of  these  cavities  is  linM  with  a  very  pretty 
moiSy  which  reflects  the  light  in  the  same  manner  as 
tiie  eyes  of  a  cal*  So  little  light  reaches  these  remote 
recesses,  that,  on  looking  in  from  without,  they  ap- 
pear quite  dark ;  but,  when  viewed  from  a  particular 
pome,  the  part  of  the  rock  which  is  covered  with  this 
i3  suddenly  teen  to  shine  with  a  fine  emerald 


UtfS.  On  our  retvm  to  Henmck,  we  continued  to 
convene  together  on  the  subjects  of  our  observations^ 
and  parlicnlarly  concerning  the  blocks  of  granife 
dispersed  over  Dartmoor^  which  form  an  object  of 
fftaX  importance  in  the  theory  of  the  earth,  and 
especially  in  the  history  of  our  contments ;  because 
tiiis  phencmienoo  is  necessarily  connected  with  the 
questions  relating  to  the  origin  of  vallies,  and  the 
actions  of  running  waters.  We  spoke  also  of  that 
coarse  sand  reseoibling  decomposed  granite;  a  phe- 
iKmieoon  which  is  common  to  many  granitic  moun* 
tains,  and  which  I  had  seen  with  surprize,  in  the 
^IpSj  as  well  as  in  many  mountains  in  Germany^ 
both  in  the  vallies  and  on  the  eminences,  without 
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>tM  able  to  account  for  it  in  any  maimei 
>^f,«Q.««»;<(t/tx  K>  myself.  Mr.  Hill  had  likewiae  fixed 
M^  ^jMMMEi  on  this  phenomenon,  especially  becausi 
«h^  j^Mrf  is  found,  not  only  scattered  on  thi 
^jkttMtKX^  but  in  regular  indurated  strata^  wbich  in 
iV^w\«tf  are  called  growariy  and  are  trarersed  bj 
iMC^Uiorous  veins.  As  this  latter  pheBOmenon 
Imiu»  to  appear  in  the  part  of  Dartmoor  over  which 
1  waa  to  pass  the  next  day  in  my  road  into  Cornwall^ 
Mr,  Hill  was  so  good  as  to  offer  to  accompany  me  so 
tkt  on  the  way,  and  I  very  thankfully  accepted  the 
proposal. 

1 06S.  We  shall  continue  for  some  time  in  a  coun- 
try in  which  granite  will  be  a  principal  object  d 
attention ;  especially  on  account  of  the  part  of  Ifae 
Iluttonian  theory  where  it  is  considered  as  a  sub- 
stance raised  up  under  the  strata  in  a  state  oi fusion. 
I  have  shewn  in  the  Ekmentary  Ireatise,  that  most 
probably    Dr.    Hutton    imagined  tliis  bypotbeftis^ 
merely  with  a  view  of  tacitly  replying  to  one  of  ttit 
objections,  which,  in  my  Letters,  I  had  opposed  to 
his  theory  of  the  elevation  of  our  continents,  as  ex- 
pressed in  his  first  publication.     My  objection  bad 
baen,  that,  as  this  elevation  could  have  been  eflfected 
no  otherwise  than  by  expansible  fluids  violently  coih 
densed,  these  fluids  necessarily  escaping  by  the  innu- 
merable fractures  observed  in  ttie  strata,  the  elevated 
mass  would  have  &Uen  down  again,  and  thus  no< 
continents  would  have   been  produced.     Without 
mentioning  this  objection,  (which  Mr.  Playfair  ha$ 
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smcc  passed  over  in  the  same  manner,)  Dr.  Hutton 
introduced  into  his  second  publication  the  hypqtliesis 
of  &e granite  itijuslon^  raised  up  under  the  strata; 
ud  on  this  he  seems  to  have  depended  for  tilling  op 
the  fractures,  and  thus  closing  the  passage  to  the 
expansible  fluids. 

1064.  But  a  direct  objection  -had   been  urged 
against  this  idea,  by  the  author  of  a  work  entitled 
itmerabgy  of  the  Scottish  Isles.    Granite,  (or  the 
quartzeous  substances  associated  with  it,  such  as 
gtieiss,)  is  seen  even  in  the  highest  eminences  of  the 
continents ;  for  example,  in  Mont  Blanc,  the  most 
lofly  summit  of  the  Alps :  if  then  it  had  been  raised 
to  their  summits  through  the  strata,  in  a  state  of 
Jwon^  why  should  it  not  have  flowed  out^  like  the 
Imm  of  Etna  and  of  the  Andes  ?    In  replying  to 
this  author,  Mr.  Playfair  treats    his   objection  as 
anJQst,  because,  as  he  asserts,  it  separates  parts  of ' 
the  tfieory  which  were  intended  mutually  to  support 
each  other :  and  he  dius  explains  it  according  to  Dr. 
Hntton,  p.  340,     "  Tlie  truth  is,  that  his  theory,  at 
*'  the  same  time  that  it  conceives  this  stone  to  have 
^  been  in  fusion,  supposes  it  to  have  been,  in  that 
"  state,  injected  among  the  strata  already  consoli- 
^  dated ;  to  have  heaved  them  up,  and  to  have  been 
*'  formed  in  the   concavity  so  produced,   as  in  a 
'^^  mould.    Thus  Mont  Blanc,  supposing  that  it  is 
^  umtratified,  is  understood  to  consist  of  a  mass 
^  that  was  melted  by  subterraneous  beat  under  the 
''  strata,  and  being  impelled  upwards  by  a  force, 
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'^  that  may  stand  in  some  comparison  with  that 
*^  which  projected  tlie  planets  in  their  orbits,  heaved 
"  up  the  strata  by  which  it  was  covered,  and  in 
'^  which  it  remained  included  on  all  sides*  The 
"  covering  of  strata,  thus  raised  up,  may  have  been 
"  burst  asunder  at  the  summit,  where  the  curvature 
"  and  elevation  were  the  greatest ;  but  the  melted 
"  mass  underneath  may  have  already  acquired 
*^  solidity y  or  may  have  been  sustained  by  the  beds 
'^  oischistus  incumbent  on  its  sides.  This  schistus, 
'^  forming  the  exterior  crust,  was  immediately  acted 
^'  on  by  tlie  causes  of  waste  and  decompositioni 
^^  which  have  long  since  stripped  the  granite  of  a 
'^  great  part  of  its  covering,  and  are  now  exercisiag 
"  their  power  on  the  central  mass/* 

1065.  I  have  already  shewn  in  the  Ekmentarjf 
Treatise^  from  most  clear  and  particular  descriptions 
by  M.  de  Saussure,  (the  exactness  of  which  I  know 
from  my  own  observations,)  that  this  explanation  is 
completely  overset  by  facts ;  for  the  mass  of  Mont 
Blanc,  and  of  tlie  Aiguilles  surrounding  it,   is   ai 
visibly  stratified  as  any  other  mineral  substance,  and 
the  strata  of  these  eminences  have  been  inclined,  like 
those  of  the  schisti  around  them,  by  the  catastrophes 
which  they  have  in  common  undergone.    Most  of 
my  readers  are,  however,  like  Mr.  Play  fair,  uoac* 
quainted  with  the  Alps ;  and  arguments  deduced 
from  facts  little  known  will  always  leave  in  the  minc| 
some  uncertainty  with  respect  to  their  objects ;  but 
Mr.  Playfair  is  acquainted  with  Devonshire  and 
8  Cornwall^ 
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Comwafff  these  being  counties  tlirough  which  he  has 
travelled,  and  they  probably  are  likewise  known  to 
many  of  my  readers ;  here^  therefore,  I  shall  compare 
the  different  parts  of  the  above  passage  with  precise 
fiKts,  the  general  nature  of  which  I  shall  now  previous- 
ly define. 

1066.  Ail  the  torSj  as  w  ell  on  Dartnioor  itself,  as 
OQ  the  continuation  of  the  same  ridge  in  Cormvall^ 
&U  under  the  case  remarked  by  the  author  of  the 
Mmtrabgy  of  the  Scottish  Isles;  tliey  are  rocks 
which  rise  like  toxcers  on  the  highest  parts  of  the 
eaunences.  If,  then,  they  v^  ere  colunms  of  a  mineral 
substance  raised,  in  a  state  oi  fusion y  through  the 
strata^  this,  substance  would  necessarily  have  flowed 
outi  unless,  according  to  Mr.  Play  fair's  opinion,  in 
heaving  up  these  strata^  which  consist  of  schisttiSf 
gntisSf  or  grey  wackcy  it  had  remained  enveloped  by 
tbem  till  it  had  hardened,  and  had  been  afterwards 
laid  c^ien  to  view,  in  consequence  of  the  dissolution 
of  tiiat  covering  by  atmospherical  actions.  Now 
first,  were  this  the  case,  the  alluvial  soils  in  the  wide 
parts  of  the  vallies  of  Dartmoor  should  be  composed  . 
of  the  rubbish  of  schisius^  gficiss^  and  grey  uackc  ; 
while  we  have  seen  on  the  course  of  the  Dart  that 
the  sediments  of  that  river  consist  entirely  of  the 
same  granitic  sand  which  still  covers  those  strata 
on  the  eminences  and  slopes  of  Dartmoor. 

1067.  The  state  of  most  of  the  intervals  between 
the  tars  on  this  chain  affords  also  a  proof  (which  I 

have 
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hftve  equally  observed  in  several  mountains  in  C^er* 
many  whereon  rise  rocks  of  granite)  that  nothing  ^ 
has  been  carried  off  from  them  since  the  continents  - 
have  existed ;  for  they  are  covered  with  a  great  tiiick* 
pess  cipeat.  It  is  in  these  peat-moors  that  are  formed  * 
the  first  rills  of  the  rivers  rising  in  this  chain,  which.* 
is  calibd  Dartrnoor^  because  the  chief  of  these  rfv^rt 
is  the  Dart ;  as,  for  a  similar  reason,  the  name  of 
Exmoor  is  given  to  the  high  grounds  wherein  the 
Ex  rises.    The  history  of  the  eminences  among  which 
the  Dart  begins  its  course  may  be  traced  evra 
higher ;  as  they  still  retain  their  ancient  name  of 
Dartmoor  forest ^  though  at  present  there  is  not  on 
the  nishole  of  Dartmoor  a  single  tree,  except  a  few 
that  have  been  planted  round  houses.     This  is  tho' 
ca«e  with  all  the  pe^t  peat-moors ;  they  were  fep^' 
merly  forests,  which  flourished  for  a  time,  because  of - 
the  humidity  of  the  soil ;  but  when  the  trees  ceased  to ' 
have  any  firmer  support  for  their  roots  than  thepMl; 
they  were  overthrown  by  the  winds,  and  then  covered 
by  the  peat,  as  it  increased  in  thickness.     Now  the ' 
peat  on  Dartmoor^  as  well  as  on  the  continuation  of - 
this  chain  in  Cormt)ally  is  formed  on  tlie  coarse  sani^ 
of  which,  before  it  was  bound  by  vegetation,  such 
quantities  had  been  washed  away  by  the  rains ;  and- 
since  the  peat,  which  is  a  vegetable  product,  has  ort ' 
Dartmoor  embraced  all  the  eminences  of  granite^  it 
constitutes  a  new  proof,  that,  since  the  continents 
have  existed,  these  eminences  have  not  been  covered 
either  by  the  schistiy  or  tiieir  associated  strata. 


.4.  .  .  » 
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1086.  Another  great  question  which  will  here*^  be 
itibmitted  to  the  decision  of  facts,  is  that  of  the  sfra'< 
tificathn  of  granite.     Dr.  Hutton  was  very  sensible^ 
Ibati  if  granite  were^  a  substance  which  had  beeir 
railed  up  under  tlie  strata  in  a  state  oi fusion^  it  could 
•  Bot  be  stratified;  and  he  therefore  pretended  that  it 
was  not,  as  Mr.  Play  fair  has  continued  to  maintain, 
notwithstanding  the  positjive  assertions  and  descrip* 
&)DS  of  M.  de  Saussure,  with  respect  to  the  granite 
of  the  Alps :  nor  is  this  a  case  peculiar  to  those  moun- 
tains ;  for  all  the  mineralogists  who  have  described 
chains  of  the  same  kind,  in  every  part  of  the  world, 
have  mentioned  the  stratification  of  the  granite  ;  and 
lahall  myself  adduce  new  examples  of  it  in  Germany^ 
in  the  travels  which  I  purpose  hereafter  to  publislu 
fiut  since  examples  taken  from  distant  countries  have 
not  prevailed,  in  the  mind  of  ^tr.  Playfair,  against 
hisiriends  opinion,   it  is  necessary  to  examine  this 
(^ject  in  a  part  of  England  which  he  has  himself 
visited,  and  has  even  considered  as  affording  peremp« 
tory  proofs  of  his  theory  ;  and  hence  particularly  I. 
was  induced  to  extend  my  observations  mto  Carm^ 
wall. 

1069.  A^^^^  having  thus  explained  the  principal 
questions  which  are  tp  be  submitted  to  the  decision, 
of  fects  in  the  continuation  pf  this  journey,  and 
pointed  out  the  phenpmena  whereby  they  ar^  to  be 
d^ded,  it  will  not  be  necessary  for  me,  in  describing 
the  latter,  which  are  very  numerous,  to  apply  them  di-f 
ffctly  to  these  questions^  except  in  particular  cases, 

« 


'  Jmfy.  I6lh.  I  s^t  out  in  the  morning  from  Hmh 
moekf  with  Mr.. Hill  and  one  of  his  sons ;  tiiMegott* 
tiemen^  being  on  horseback,  were  guides  to  my 
driver,  who  would  not  otherwise  havfe  been  ftbid  M 
find  the  way  over  the  bills.  Ascending  from  Mnh 
nockf  we  took  a  road  cut  obliquely  up  a  slope^  the 
proloog^on  of  which  forms  the  western  side  of  i 
large  combe,  rising  to  the  top  of  the  hills,  where  one 
of  the  branches  of  the  Teign  has  its  origin.  Mr.  HiU 
pointed  out  to  me  this  combe,  as  one  of  the  innuaaenic 
ble  proofs  (rf'^e  same  nature  that  running  waters  have 
not  formed  tlie  cavities  in  which  they  flow  ;  for  te 
western  side  of  this  exlybits  strata  of  sckUtus  marly 
vertical,  without  any  blocks  of  granite  on  the  Mr* 
&ce ;  while  the  opposite  side  is  entirely  covered  with 
these  Uocki^  and  has  a  rock  or  tor  of  the  same  i(M0 
on  its  summit 

1070.  After  proceeding  some  way  on  the  top  itf 
these  biilsy  we  fadrned  towards  Moreton  Hampit€tii9 
ind  oaqBre  lo  sight  Of  the  same  valley  which  we  bad 
ebseirted  the  day  beftnre  from  Shapter  dommf  but 
being  now  nearer  it,  and  at  a  greater  height,  we  could 
see  the  Bovey  flowing  down  the  oblique  channel 
Mready  described  on  the  opposite  slope.  From  4i]s 
deviated  point,  we  had  a  view  of  Mdreton  HampBttai^ 
Which  appeared  to  lie  in  th6  valley ;  though  in  reaVt^ 
k  stands  on  an  emiMnce.  We  allotted  to  WMlfc 
down  on  this  side,  the  ftlope  being  long  and  vei[jitM|lt^ 
When  we  reaehiE^ti^e' bottom  tif  the  valley,  we  IM^ 
foutid  the  Wttjf  fbwkg  k  a  xftantiel'whkdi  btat » 

little 
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little  declivity,  that,  in  order  to  make  it  turti  a  millf 
it  has  been  led  from  a  great  distance  by  a  canal  cut 
•long  the  foot  of  one  of  the  slopes,  and  thus  a  fall  it 
obt^ied :  yet  the  two  sides  of  the  valley  through 
which  it  arrives  here  are  at  a  sufficient  distance  from 
ttch  other  to  afford  passage  to  the  laigest  of  the 
European  rivers. 

1071.  As  we  ascended  the  hill  on  which  Moretcm 
Empstcad  is  built,  Mr.  Hill  made  me  observe  the 
pman^  as  it  is  called  in  these  countries ;  that  is  to 
tftji  the  coarse  sand,  which  covers  the  eminences^ 
ud  whicb^  as  I  mentioned  ^  1062,  is  sometimes  in* 
durated  in  strata,  as  is  here  the  case.    These  stratm 
have  been  cut  to  make  the  road;  and  Mr.   Hill 
ibewed  me  in  them  a  phenomenon,  which,  as  he  told 
me,  becomes  greater  and  more  important  in  CarfmaU; 
this  consists  of  true  vems^  or  fissures,  some  of  them 
is  much  as  five  or  six  inches  ia  breadth,  filled  with 
kgOMguc  of  quartz  tinged  by  a  blackish  substance* 

1072.  By  th*is  road,  we  arrived  at  Moreton  Hamjh 
Headf  built  on  a  rock  x>i  grardte^  the  houses  being 
immediately  founded  on  this  rock,  which  serves  as  tf 
natural  pavement  for  the  streets :  I  shall  describe 
this  sio^ar  place  in  a  future  excursion.  We  pro* 
ceeded  hence  to  South  Zeal^  a  village  nine  miles  dist« 
anL  For  some  way,  tbe  soil  continued  to  consist  of 
fnomn^  its  dipper  Hrata  containing  blocks  of  real 
granite.  The  road  afterwards  passed  over  the  edges' 
H  sddsPoM  0tr^u  dcscendiDg  tnwardi^  and  following 

the 
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the  inclination  of  the  slope  towards  a  valley.  Soittk 
Xsdr/' stands  at  the  foot  of  the  most  lofty  of  the  eminent 
ces  in  Dartmoor ,  called  Cawsand^  or  Cawsony  which, 
according  to  CoL.  Mudge's  measurement  rises  1792? 
feet  above  the  level  of  the  sea.  It  Veas  to  thb  cgni^ 
nence  that  Mr.  Hill  had  proposed  to  accompany  me, 
in  order  that  I  might  form  a  distinct  idea  of  Dart^ 
moor;  and  in  our  observations  on  this  spot  will  be 
found  examples  of  all  that  I  have  said  above  of  tho 
general  phenomena  belonging  to  this  high  ridge. 

1073.  We  left  our  horses  at  South  Zeal,  and  began 
our  ascent  towards  Cawsand^  the  extensive  base  of 
which  consists  of  schistus,  and  is  covered  with  a 
great  abundance  of  blocks  of  granite^  with  some  of 
Ibe  blackish  stone  resembling  basalt  There  is  ano-' 
tber  hill,  also  of  sckhtusy  and  lower  than  the  former, 
which  is  separated  from  it  by  a  mere  brook,  and  haa 
its  base  and  slopes  covered  with  the  rubbish  of  it9 
own  strata ;  but  no  Uoch  of  granite  appear  on  it9 
surface, 

1074.  After  we  had  passed  over  the  base  common 
to  both  these  eminences,  and  began  to  ascend  Omr* 
iondf  we  found  the  slope  become  very  rapid ;  and  we 
Mon  lost  sight  of  the  strata^  as  they  were  concealed 
by  a  very  thick  loose  soil,  composed  of  small  frag* 
inents  of  all  kinds  of  stones,  covered  with  ^  graaSi 
through  which  rise  a  quantity  of  hhcks  of  granke^ 
Continuing  to  ascend,  we  came  at  last  to  the  peat,. 
and  its  thickness  increased  as  we  proceeded^  till  at 


kutt  th6  blocks  were  almost  entirely  buried  in  it ;  the 

gra5S  on  thb  peat  being  tolerably  firm,  the  remainder 

of  our  ascent  was  more  easy.     After  a  walk  of  two 

iiours  firom  South  Zeal^  we  reached  the  summit  of  the 

eminencei  which  we  found  covered  with  large  bloch 

of  granite;  it  is  of  considerable  extent,  and  there  are 

on  ittwo  of  the  artificial  mounts  called  barrows,  being 

circular  heaps,  formed  by  the  ancient  inhabitants  of 

the  country ;  these  on  Cawsandwre  composed  o^  biocks 

ofgranUcy  as  are  those  on  themountfliins  of  Daouria^ 

described  by  M.  Patrin:  Mr.  Hill  shewed  me  a 

place  where  one  of  these  barrows  had  been  opened ; 

but  he  could  not  tell  me-whethto  any  thing  had  been 

fimnd  in  it,  which  discovered  for  what  purpose  it  haA 

been  constructed.  i 


1075.  We  Advanced  to  the  broiv  of  this 
OQtbe  side  opposite  to  that  by  which  we  had*- as^ 
oeoded ;  and  hence  we  looked  down  all  around  on 
the  immense  extent  of  the  peat  grounds  that  cover  the 
tmnniit  of  Dartmoor j  with  no  other  inflections  than 
those  occasioned  by  the  inequality  of  the  soil  beneath 
them.  In  particular,  we  had  before  us  a  large  space, 
in  the  centre  of  which  is  a  pond  called  Cran-mere 
pool;  th^  tMte  of  pool  has  probably  been  given  to  this 
piece  of  water  only  since  it  has  been  reduced  to  the 
size  implied  by  that  term  ;  as  the  former  part  of  its 
Baooeindicatesthat  it  was  anciently  more  cousidet*able^ 
Cran-mere  evidently  signify  the  Lake  of' Cranes. 

.   •  ■ 

1076.  Mr. 


T«4 

very  bigb,  encircling  the  large  basin  of  the  peat 
The  ^rata  of  Cawsand  being,  so  far  as  they  are  dis« 
covered)  of  ^ehisius,  as  well  as  tliose  of  the  small 
ne^bouring  eminence^  it  is  probable  that  the  samt 
strata^  by  the  angular  motions  of  their  masses  divi^ 
ded   by  tlie  catastrophes,   have  likewise  produced 
these  obelisks,  which  resemble  those  seen  on  the  Alfi 
and  other  chains  of  this  kind.     These  eminences  on 
^Dartnwor  are  of  different  forms,  somCi  like  CmtMnd^ 
h%x^  an  even  surface,  and  their  slopes  are  regular 
all  around,  with  the  peat  rising  up  -them ;  otheri 
are  irregularly  shaped,  and  are  surmounted  by  /or^ 
or  rocks  of  granite. 


•  ii 


1079;*  'The  prospect  from  the  sumtnit  of  Cawsani 
is  extremely  interesting,  especially  when  viewed  in 
company  with  a  person  acquainted  with  all  the  sur* 
rounding  country,  and  in  weather  as  favourable  as 
we  fortunately  had  that  day ;  there  were  indeM  some 
thowan^  but,  in  the  intervals  between  them,  the  air 
was  perfectly  transparent    The  following  are  the 
objects  within  view  from  this  eminence,  as  they  wers 
fKiintod  out  to  me  by  Mr.  Hill.     On  the  norths  He . 
tha  low  hills  of  Devonshire^  extending  to  join  those 
uf  Samenetshire  ;  the  Quantock  hills  (which  I  shaH 
iioMcribc  in  the  sequel)  bounding  the  horizon  on  tha 
N*K.     On  the  south,  this  eminence  looks  down  on  a 
UrMt  extent  of  the  peat  grounds  of  Dartmoor^  covered 
with  grass,  and  shewing,  by  the  inequalities  of  their 
Murfacei  Uie  disorder  of  the  strata  beneath.    On  the 
I^K.  towards  Bwtj/  Tracey^  may  be  distmguisbed 

Biany 
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fnany  of  the  lower  branches  Df  DttPtmoor^  with  tors 
and  blocks  of  granite.  On  tlie  east,  at  no  great 
distance,  are  the  Haidon  hills;  followed  by  those  of 
Slackdorvriy  the  Dorsetshire  hills  appearing  in  the 
horizon ;  and  a  part  of  South  f Fates  is  seen  on  the 
N.  W.  above  the  cliffs  of  the  coast. 

1080.  It  was  seven  in  the  evening  before  we  came 
back  to  South  Zeal,  whence  Mr.  Hill  was  to  return 
iaunediateiy  with  his  son  to  Heymock ;  but,  before 
we  parted,  he  had  the  farther  kindness  to  give  me  di- 
rectbns  for  my  journey  the  next  day,  when  I  should 
have  an  opportunity  of  observing  the  extremity  of 
Dartnioor  on  the  side  next  the  Tamer ^  with  the  signs 
there  exhibited  of  great  catastrophes,  in  the  way  to 
apart  of  the  course  of  the  Lydy  where  that  river  en- 
ters a  deep  fracture  of  the  strata^  near  w  hich  there 
is  a  fine  cascade,  formed  by  a  brook.     I  then  took 
leave  of  Mr.  Hill  with  much  regret,  and  set  out  for 
OhhamptOHy  where  I  was  to  spend  tlie  night.     For 
some  time,  I  travelled  along  the  base  of  Cdwsandy 
v»bere  I  continued  to  find  strata  of  schistitSj  covered 
^'ith  blocks  o{  gra?Hte.     When  I. descended  on  the 
Okehampton  side,  I  entered  a  cultivated  country,  con- 
sisting of  hills  and  vales ;  the  strata^  wherever  they 
appeared,   were  of  schisttiSj   inclined  inwards,  in  the 
same  direction  as  those  of  the  last  slope  of  Dartmcor. 
The  town,  where  I  arrived  at  eight  o'clock,  is  situated 
at  the  entrance  of  a  deep  and  narrow  valley,  whence 
i^ues  the  western  branch  of  the  small  river  Ohement. 

h  July 
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July  \7th.  I  was  to  cross  the  Tamer 9%  IJfton^  and 
enter  Cotuwall;  but  Mr.  Hill  had  directed  nie  to  quit 
the  high  road  tliitber  at  some  distance  from  Okehalhp^ 
ton^  whence  I  set  out  on  footy  at  eight  in  the  inomio|^ 
to  observe  the  above  valley,  sending  my  chaise  for- 
ward to  wait  for  me.  A  little  way  from  the  town,  I 
entered  a  great  chasm  in  the  foot  of  Dartmoor^  in 
which,  on  an  insulated  mount,  stands  an  ancient 
castle.  I  crossed  the  branch  of  tlie  Okement  that 
issues  from  this  chasm  iii  one  of  the  paits  called 
stickles  or  fords ;  the  water  was  here  very  clear,  and 
flowed  rapidly  amidst  masses  of  dunstcnCy  over  which 
I  walked  dryshod.  These  stones,  certainly,  have 
not  been  brought  down  by  tlic  river,  for  tliis  rapid 
part  of  its  course  is  preceded  by  a  bar  of  dipping 
strata  of  dunstonCy  which  produces  above  a  pool  oli 
considerable  extent,  bordered  with  meadows  on  the 
ancient  depositts  of  the  river  during  its  inundations. 
Tiiis  s|K)t,  and  all  the  surrounding  objects,  bear  the 
iiiipix'ssion  of  a  very  extensive  subsidence  k^  the 
stPHita^  the  dw|>cst  part  of  which  forms  tlie  valley  of 
thr  Titma\  'Hits  will  appear  from  the  following  dc- 
9^^^iption  of  the  disorder  of  the  masses  of  sunken 
^nH^,   U*tw(T«  tlie    foot  o{  Dartmoor  and    that 

tK^>*  Coming  to  the  place  where  my  diaise  wa» 
^>r  UH\  I  proceeded  in  it  for  some  way  uiider 
^"Wt  «HuimM\a^  of  schist us^  on  smalt  hills  com* 
ivi  1^1^  iaiiie  strata;  and  amoi>g  these  I  saw 

^ble  height,  covei^d  with  grass, 

the 
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die  entire  mass  of  which  consisted  of  small  fmg- 
nents  of  schistus,  as  was  seen  in  the  excavations 
Bide  for  the  purpose  of  taking  out  materials  to  mend 
fte  road*  There  are  greater  examples  of  this  phe-* 
aomenon  near  higher  mountains,  and  in  particular, 
the  Alps  ;  along  which  are  observed  such  vast  insu- 
kted  heaps  of  fragments,  as  cannot  have  been  formed 
by  any  cause  in  action  since  the  continents  have 
aisled :  this  phenomenon  is  necessarily  connected 
with  that  of  the  blockSj  as  having  been  produced  by 
flie  compression  of  the  interior  fluids  in  the  subsi-^ 
imce  of  the  large  masses  of  strata ;  these  heaps  of 
frigments,  as  well  as  the  gravels  and  the  blocks, 
having  been  then  ejected  from  within.  However, 
most  of  the  small  hills  extending  from  the  foot  of 
Dartmoor  to  the  bed  of  the  Tamers  are  formed  of 
the  strata  themselves,  mostly  covered  with  grass ; 
Ind  in  the  parts  where  these  appear,  they  have  dif- 
ferent inclinations,  in  consequence  of  the  different 
tDgular  motions  of  the  separated  masses  during  their 
subsidence.  The  slopes  of  the  eminences  above  are 
mtersected  with  combes  of  different  natures,  pro* 
doced  by  accidental  circumstances  in  those  catas- 
trophes f  in  some  of  these  combes  are  tors  and 


scattered  blocks  of  granite  ;  the  surface  of  others  is 

smooth  and  covered  with  grass   throughout    their 

whole  extent;  and  some,  rising  in  a  gentle  slope,  are 

overspread  with  heath  growing  on  the  peat  which 

communicates  with  the  peat  moors  above* 

t  a  1088.  After 
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lOSG.  After  proceeding  someway,  I  quitted  tl« 
road  to  Lift  on  ^  and  took  that  to  Lid  ford,  where  1 
arrived  at  noon.  There,  after  a  few  previous  in- 
quiries respcctuig  the  objects  which  JMr.  Hill  had 
mentioned  tome,  I  set  out  on  foot  to  see  them,  and  had 
a  very  fatiguing  walk  of  three  hours,  the  frequent 
rains  having  rendered  the  path  very  miry  and  slippery. 
This  is  a  district  which  may  justly  be  called  Alpine^ 
as  it  exhibits,  on  a  small  scale,  the  various  phe- 
nomena resulting  from  the  catastrophes  of  the  straH 
around  the  /llps^  and  their  effects  on  the  course  of 
the  waters  descending  from  the  heights;  I  say  on  i 
small  scale,  because  here  there  are  no  greater  emi- 
nences than  those  of  Dartmoor.  From  LidjQri 
I  descended  a  long  slope,  having  a  higher  hill  op- 
posite to  it ;  the  slopes  of  the  two  hills  meet  at  the 
bottom,  and  their  intei'val,  seen  from  above,  appears 
to  be  only  the  bed  of  a  brook  bordered  with  trees ; 
but,  on  arriving  there,  a  deep  cleft  is  found  in  the 
schistiy  and  across  it  is  a  bridge  with  a  single  arcbj 
resting  on  both  sides  against  the  rock.  This  is  the 
channel  of  the  Lyd^  though  the  river  cannot  be  seer 
from  the  bridge,  on  account  of  the  ash-trees  whicl 
grow  on  the  lower  part  of  both  the  slopes,  and  inter 
weave  their  branches  across  the  cleft ;  so  that  I  onl 
heard  the  noise  of  its  waters  foaming  among  blocl 
at  the  bottom  of  this  chasm,  which  I  judged  ta  b 
about  50  or  60  feet  in  depth. 

1083.  At  Lid/'ordl  had  been  directed  to  a  certai 
fiinn-house,  where  I  might  obtain  a  guide  to  the  ca 
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W^e  which  Mr.  llill  had  mentioned  to  me.     After 
Vi^ying  passed  .o\er  the  bridge,  I  crossed  the  hill 
beyonci.'it,  and  came  jnto  a  vale  wherein  flow  several 
rivulets ;  pue  of  these,  proceeding  from  Dartmoor^ 
was  theq    limpid,    notwithstanding    the    frequent 
du)wers  of  the  preceding  days;    but   the  others, 
formed  among  the  opposite  liills,  were  turbid.     At 
the  top  of  a  slope  turning  towards  the  valley  of  the 
Xjf4  a  space  has  been  excavated  to  receive  all  these 
rivulets  for  the  use  of  a  mill ;  and  a  little  below,  their 
waters,  united  in  a  single  stream,  form  the  cascade 
which  I  was  to  see.     When  I  came  to  the  farm,  I 
asked  for  a  guide  j  and  a  young  gu'l  was  sent  to  ac- 
company me.    .A^:the  cascade  cannot  easily  be  ap- 
pfo^ched  above,  it  is  always  viewed  from  a  spot 
below.  .  The  slope  dovMi  to  tliat  spot  is  so  rapid,  that, 
^ougb  there  is  a  winding  path,  the  descent  would  be 
very.ditiicult,  if  the  edges  of  the  schistose  strata,  in- 
dining  inwards,  did  not  form  it  into  steps.     At  the 
bottom  of  this  descent,   I  came  into  a  larjj^e  spUcc, 
H'ier^  I  saw  the  Lyd  flowing  calmly  through  its  own 
deppsites,;  after  having  issued  from  tlie  clclt  already 
cjescribed ;  at  the  foot,of  the  slope,  a  great  deal  of  sand 
has   been    accumulated   by  the  river,   and  is  now 
Qdvered  with  brushwood;  the  opposite  side  consists 
of  meadows.     The  girl  told   jne,  that,  during  great 
raios  and  sudden  thaws,  the  Lyd  still  inundates  this 
whole  space,  as  well  as  oilier  meadows  along   its 
course ;  in  the  whole  of  which   there  is.  no  other 
deiile  than  that  whcucc    the  river  issues  forth   into 

tlii^.widc  vale, 
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1084.  I  then  ascended  the  river  nearly  to  tfi« 
issue  of  the  deJUe^  from  which  the  valley  suddeoly 
opens,  but  only  on  the  left  side,  with  a  vertical  seo 
tion  of  the  strata^  almost  at  right  angles  with  the 
direction  of  the  cleft.     It  is  in  the  recess  thus  formed, 
that  the  brook,  after  having  flowed  along  the  upper 
part  of  the  hill,  falls  in  a  cascade  down  another  verti- 
cal section  of  the  strata,  at  right  angles  with  the 
former,  from  a  height  of  about  200  feet,  the  asperities 
of  the  rock  reducing  it  into  foam  from  the  top  to  the 
bottom ;  and  this  sheet  of  water,  being  enclosed  be» 
tween  the  trees  and  bushes  gi'owing  on  its  borders, 
produces  a  very  picturesque  effect     The  whole  as* 
pect  of  the  place  clearly  shows,  by  the  dborder  in 
the  sides  of  the  valley,  that  it  has  been  the  effect  of 
the  subsidence  of  a  mass  of  the  strata;  and  there 
are  besides  two  proofs  that  the  brook  itself  has  had 
no  share  in  the  formation  of  the  valley,  but  that  it 
found  this  precipice  already  existing  when  it  first 
began  to  flow ;  one  is,  that,  half  way  down  the  cas* 
cade,  there  is  a  projection  in  the  rock,  from  whicl^ 
without  having  been  able  to  wear  it  at^'ay,  the  water 
falls  a  second  time  ;  the  other,  that  there  are  patches 
of  moss  scattered  on  the  surface  of  the  rock,  over 
w*hich  the  water  glides  in  a  cascade ;  whence  it  is 
evident  that  here  no  erosion  is  produced*     Upon 
the  whole,  I  found  nothing  in  this  part  of  the  ooone 
of  the  Lydy  which  I  had  not  seen  in  many  places 
around  great  mountains,  and  in  their  valliels;  but  it 
vais  interesting  to  find  here  such  characteristic  fea- 
tures pf  those  catastrophes  oi  the  strMa  by  which 

vaUics 


151 

nellies  have  been  produced,  as  I  was  now  approacln 
hig  the  valley  of  the  TameVy  in  a  part  much  above 
that  where  I  had  observed  it  in  my  former  jour- 
ney. 

1085.  It  was  three  o'clock  when  1  came  back  to 
Udfordy  where  I  a^ain  took  my  chaise,  and  travelled 
four  miles  over  hills  of  the  same  kind,  before  I  re- 
entered the  high  road  to  Li/ton.  The  last  of  these 
hills,  composed  of  soft  argillaceous  schistus,  had  on 
its  surface  abundance  of  masses  of  quartz  and  of 
quartzeous  schistus.  From  this  I  came  into  a  vale 
covered  with  meadows^  where  flows  a  small  stream 
which  falls  into  the  Lj/d ;  and  hence,  ascending  th« 
opposite  hill,  where  is  a  quarry  of  the  slates  propei' 
for  roofs,  I  entered  the  great  road  from  OkehamptOn 
to  lAftonj  by  the  village  of  Lew  Trenchard. 

1086.  This  road,  from  the  point  at  which  we  re- 
entered it,  passes  for  some  way  aloaig  the  top  of  a 
hill,  whence  tliere  is  a  view  of  all  the  country  to  the 
north,  as  far  as  the  sea.  From  this  height,  tlie  whole 
qmce  had  the  appearance  of  an  undulated  plain,  gra- 
dually ascending  towards  the  high  grounds,  near 
Barnstaple  hayy  on  which  the  Tamer  has  its  source, 
•nd  whence  that  river  flows  to  the  opposite  side  of 
tbe  peninsula,  to  discharge  itself  into  the  sea  on  the 
•outh.  As  I  descended  into  this  lower  space,  small 
Mils  appeared  to  rise  in  it,  and  I  came  into  a  large 
^  covered  with  meadows,  through  which  passes  the 
Tmhay^  a  little  river  proceeding  from  the  nortliern 
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part  of  the  foot  of  Dart  moor  y  and  afterwards  joio^ 
ing  the  Lyd  before  it  falls  into  the  Turner^  below-^ 
Lijton.     I  crossed  the  Tinhay  by  p.  bridge,  and  thei^ 
ascended  to  Lijton^  which  is  built  on  a  rock,  with  ai>— 
ancient  castle  on  the  sumniit.     The  utrata  oischistu 
that  compose  this  eminence  dip  towards  the  bed  o 
the  Tamer;  and  on  the  opposite  side  is  another  hiil^. 
on  which  stands  Launceston^  belonging  tq  Cornwall r 
whence  it  is  evident  that  this  valley  has  been  formecl. 
by  a  great  subsidence  of  the  strata,  leaving  these  twc^ 
large  masses  above  the  level  of  the  rest     Here  tbs 
Tamer  is  crossed ;  and  it  is  impossible  not  to  per-^ 
ceive  that,  ever  since  this  river  first  began  to  flow,  it 
has  passed  along  its  present  valley,  which  it  lias 
raised  to  a  great  extent,  by  its  sediments,  now  coverecf 
with  meadows :  the  point  where  these  are  the  narrow^t 
hus  been  chosen  for  the  bridge;  which  is,  however, 
very  long,  and  has  a  number  of  small  arches,  that  the 
>»aters  mav  run  olldurincr floods :  and  the^treamhas 
30  little  declivity,  and  consequently  has  had  so  little 
power  to  excavate  its  bed,  that,  in  order  to  obtaip  a 
fall  for  mills,  it  has  been  necessary  to  bring  the  watef 
from  a  fi;reat  distance,  by  a  canal  cut  along  (he  foot 
pf  tlie  hills  on  the  right  bank.  . .  ^ 


\^ 


1087.  In  ascending  the  hill  qf  Laiincestoi^j  no 
dou^bt  caq  be  entertained  of  what  I  have  said  aboy^ 
that  it  has  been  produced,  like  that  of  Lijton^  t^  % 
great  subsidence  of  the  siratOy  with  the  angular  mcif 
(ion  of  the  masses  remaining  at  a  higher  level  t/iap 
(tie  rest.    At  tlie  foot  of  tbii  hill  of  Laujicestgn  aj^ 
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pear  the  strata  of  schistuSy  dipping,  like  those  of 
Uftajij  towards  tlie  bed  of  the  Tamer ;  higher  up, 
tbey  become  successively  less  inclined,  then  nearly  . 
Ijorizontal,  and  at  last  they  incline  in  a  contrary  di- 
rection ;  but  they  are  all  intersected  with  fractures, 
and  great  partial  subsidences ;  and  the  surface  is  so 
much  covered  with  their  fragments,  that  tlic  inclina- 
tions and  changes  of  the  ^strata  cannot  be  perceived 
except  in  some  abrupt  sections.  The  town  of  Laun- 
ceston  is  built  on  the  summit  of  this  hill,  which  is 
commanded  by  a  very  high  rock,  whereon  are  the 
ruins  of  another  ancient  castle.  I  ascended  the  latter 
by  a  rapid  slope,  on  a  narrow  mass  of  the  strata, 
covered  with  rubbish ;  hence,  between  the  battle- 
ments of  the  old  walls,  I  saw  that  the  hill,  almost 
entirely  insulated,  is  bordered  on  the  northern  sidq 
by  a  vale  covered  with  meadows,  whence  issues. 
the  small  river  Otterr/,  which  arrives  here  to  join  th^ 
Tamer, 

July  18/A.  The  general  recommendation  which 
the  Bishop  of  Exetlr  had  been  so  good  as  to  give 
me  to  all  the  clergy  of  his  diocese,  by  whou)  he  was 
Wovcd  and  respected,  procured  me  at  Launcesion 
the  assistance  of  which  I  had  need.  Having  in^ 
quired  for  the  house  of  tlic  clergj^mau  of  the  parish, 
I  was  taken  to  that  of  Mr.  John  Rowe,  by  whom, 
snider  these  auspices,  I  was  very  obligingly  received, 
(-explained  to  him  what  were  the  objects  which  I 
ba4  in  view ;  and  as  the  best  means  to  procure  mo 
)9}Qra{atiop,  he  vra«  so  good  us  to  introduce  me  to 
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Dr.  Caefetttb.  the  z^^sj:.  to  -sinB  tfaas  put  of 
toe  caBKi%  bad  »odz  b^<r>  irrov-x  sad  viio ansimeci 

BET  qoesbo^  v*ti  zlu^Jl  tivirfeag,  I  toad  bim  what 
OfpieiJoEi  1  rod  »r=>eri  en  ikTrbg  tbe  country  fnm 
tbe  cistk ;  oauDeij.  trial  :>e:i~.;er  tb?  T^nnrr,  nor  any 
of  its  brancbes,  of  vLic::  lije  Ottcfj  is  ooe,  htd  erer 
floved  at  a  Ligber  kr^  t2ian  ther  doat  prescot;  that, 
OQ  tbe  cootianr,  the?  bare  raised  bv  their  sediments 
tbe  bed  wberein  thev  ai  first  be93  to  flov ;  and  that 
therefore  the  moonti  dispelled  aloog  the  course  of  all 
these  branches  are  orisinal,  and  not  pnxluoed  by  the 
erosion  of  the  waters  around  them.  Dr.  Carpenter 
entirely  acquiesced  in  tiiis  opinion,  which  he  confirmed 
by  the  tbllowing  circumstances.  Tbe  Tamer  and  all 
its  branches,  firom  their  most  remote  extremities, 
flow  through  a  succession  of  meadows  fonned  on 
their  sediments,  down  to  Greston  brid^Cy  near  which 
tha  feet  of  the  bills  begin  to  approach  each  other ; 
and  the  Tamer  there  enters  a  deep  and  narrow  deft, 
terminating  in  the  Hamoazc.  Above  this  point,  the 
extent  of  tbe  grounds  sloping  towards  the  Tamer 
aiKl  its  various  branches  is  so  great,  that  during 
lasting  rains  and  sudden  thaws,  the  defile  below 
Greston  bridge^  the  whole  breadtli  of  which  is  thcor 
filled  by  the  water,  is  too  narrow  to  permit  it  to 
run  oflf  as  fast  as  it  arrives ;  so  that  its  level  rises  in 
the  space  above  the  defile,  where  it  forms  a  lake 
of  such  an  extent  and  depth,  that,  as  Dr.  Carpenter 
told  mej  a  ship  of  the  line  might  have  room  tixsre  to 
go  through  all  her  manoeuvres ;  and  at  the  same 
timei  all  the  upper  parts  of  the  course  of  the  Tamer 
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tnd  its  principal  branches  form  a  kind  of  series  of 
other  lakes,  in  which  the  water  has  no  sensible  cur- 
rent These  are  facts  very  opposite  to  Mr.  Play- 
£ur*8  idea  that  the  Tamer  and  all  its  branches  have 
excavated  their  own  vallies :  they  certainly  found 
these  intersections  in  the  land,  when  they  began  to 
flow;  since  which  time  they  have  been  so  far  from 
deepening  their  beds,  that  they  have  raised  the  bot- 
tom by  theif  sediments ;  and  wherever  a  cascade, 
like  that  near  Lidford,  occurs  in  the  course  of  any 
of  these  small  branches,  it  clearly  appears  that  the 
ftbnipt  sections  which  pix)duce  it  had  been  previously 
fonoed  by  the  catastrophes  of  tiie  strata. 

1088.  After  having  spent  the  morning  with  these 
two  obliging  gentlemen,  and  received  from  them  the 
necessary  instructions  with  respect  to  the  continua- 
tion of  my  journey,  I  set  out  at  noon  from  Laun* 
cesim,  in  my  way  to  Bo(/mi7i.  The  roads  of  the 
country  which  I  had  now  entered  were  perfectly 
known  to  my  driver ;  but  for  information  respecting 
the  particular  objectji  of  my  attention,  1  everywhere 
applied  to  persons  on  the  spot.  After  I  had  crossed, 
on  this  western  side  of  the  Tamer^  several  cultivated 
hills  resembling  those  on  the  eastern  side,  the  strata^ 
Aso  of  schistus,  that  compose  them  having  the  same 
nriety  of  inclinations,  I  entered  a  vale  which  divides 
these  hills  from  a  tract  similar,  on  the  whole,  to 
Dartmoor.  I  crossed  this  vale  by  a  village  called 
the  laneSy  it  being  a  spot  where  five  roads  meet. 
Hence  I  as&ended  the  high  ground  just  mentioned, 

which 
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which  is  completely  covered  with  peat,  formed  on  a 
great  thickness  of  the  coarse  sand  resembling  decom- 
posed granite ;  but  on  some  parts  of  the  slope  I 
6aw  appearing  strata  of  grey  wacke  or  dmistone. 
It  is  on  the  slopes  only  that  the  st7\ita  can  here  be 
discovered ;  for  throughout  tiie  whole  extent  of  this 
high  ground,  they  are  entirely  condcaled  by  ttie  peat 
formed  on  the  sand.  Here  again,  as  on  Dart  moor ^ 
insulated  mounts  rise  on  the  general  sur/ace,  the  in- 
flections of  which  are  mostly  gentle,  though  some 
are  of  greater  •  depth :  some  of  the  mounts  are 
rounded  and  covered  with  downs ;  others  are  over- 

■ 

spread  with  a  great  quantity  of  bbcks  of  granite,  and 
have  tors  on  their  summits. 

1089.  On  the  slope  above-mentioned,  where  the 
strata  oi  dumtone  appear,  some  blocks  of  that  stone, 
and  of  the  blacker  kind  resembliniz  basalt,  are  scat- 
tered on  the  surface  among  the  blocks  of  granite* 
The  inhabitants  of  a  hamlet  situated  on  this  slojie 
arc  employed  in  the  o{)cration  called  in  tliis  country 
streaming ;  I  saw  it  here  for  the  first  time ;  and  it 
will  become  an  interesting  object  in  the  sequel  of  this 
journey.  This  operation  consibts  in  w^ashing  tlie 
Jiind  of  saud  already  described,  in  order  to  extract 
grains  of  a  very  rich  tin  ore  which  are  in  some  places 
contained  in  it.  For  this  purpose,  a  riU  of  Mater 
must  be  brought  on  a  slope,  and  made  to  pass  suc- 
cessively over  the  surface  of  the  sand,  while  the 
latter  is,  at  the  same  time,  stirred  up  to  some  depth 
"Vrith  ^hovels;    small  hollows   being  made  oi)  tliQ 
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course  of  the  water,  wherein  the  grains  of  tin  ore, 
being  the  heaviest  bodies,  sink  to  the  bottom.  I 
sbail  not  enlarge  here  on  this  interesting  phenomenon, 
because  it  cannot  be  elucidated  but  by  collecting,  ia 
different  places,  all  the  particulars  relating  to  itj 
which  are  connected  with  those  of  the  grozcan. 

1090.  All  the  upper  part  of  these  hills  is  covered, 
ts  I  have  already  said,  with  a  great  depth  of  peat, 
resting  on  the  coarse  sand ;  the  stratum  of  the  latter 
is  of  very  great  thickness,  and  as  it  is  used  for  the 
roads,  excavations  are  made  in  places  lying  rather 
low,  which  afterwards  form  sheep-pools ;  large  flocks 
^bg  kept  to  graze  on  the  peat.  Around  some  of 
these  cavities,  are  sections  of  the  sand  of  considerable 
depth,  wherein  I  saw  masses  of  two  different  kinds ; 
some  oi  growan^  easily  broken  with  a  hammer,  and 
otliers  of  very  hard  granite.  I  have  never  seen 
roads  so  good  as  those  which  are  made  of  this  sand ; 
it  binds,  and  is  reduced  by  the  rain  into  a  continuous 
mass,  not  afterwards  liable  to  be  softened  by  water. 
This  property  of  the  granitic  sand  ,  renders  it  very 
useful  in  the  Hartz^  where  there  is  such  an  abund- 
ance  of  it,  that  it  even  forms  hills  ;  for  there,  dams 
of40or  50  fe3t  in  heij^ht  are  constructed  with  it 
across  vallies  in  whicli  torrents  flow,  in  order  to  raise 
the  level  of  the  water,  and  to  bring  it  laterally  on  the 
wheels  of  tlic  engines  employed  in  the  mines.  Pro- 
vided that  these  dams  are  of  sufficient  thickness  to 
resist  the  pressure  of  the  water,  they  contain  it  as 
well  as  any  wall  could  do. 

1091.  The 
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lOdK  The  frequent  heavy  showers,  which  fell 
while  I  was  travelling  over  these  eminences,  afforded 
me  an  opportunity  of  perceiving  the  solidity  of  the 
roads  made  of  this  sand;  for  they  continued 
quite  hard,  and  viithout  wheel-ruts :  and  as,  on  this  high 
ground,  I  had  few  objects  of  observation,  the  showers 
themselves,  which  had  lasted  for  many  days,  engaged 
my  attention  here,  as  they  had  already  done  on  Dart* 
tnooVy  the  whole  horizon  being  witliin  my  view ;  and 
they  form  an  object  sufficiently  interesting  to  Metero- 
logy,  to  authorize  me  to  introduce  a  digression  re- 
specting them.  During  the  nights  succeeding  these 
days,  the  stars  were  particularly  bright ;  at  sun-rise, 
there  were  no  clouds,  and  the  air  was  so  transparent, 
that  objects  could  be  distinguished  at  a  very  gi*eat 
distance.  A  little  afterwards,  some  scattered  white 
clouds  appeared,  which  at  first  were  small;  but 
soon  growing  larger  and  more  dense,  the  rays  of  the 
sun  gave  them  great  brilliancy  on  an  azure  ground.' 
By  these  clouds  the  rain  was  produced  :  from  time 
to  time,  one  of  tliem,  increasing  rapidly  in  size,  de- 
scended so  low,  that  at  last  it  concealed  the  whole 
horizon ;  a  stormy  wind  arose,  and  was  accompanied 
with  a  deluge  of  water ;  after  which  the  sky,  inter- 
spersed with  the  same  bright  clouds,  was  again 
cleared,  and  the  air  was  calm,  till  the  same  atmos- 
pherical operation  was  repeated:  during  this  day, 
tlie  interval  between  these  heavy  showers  never  ex- 
ceeded a  couple  of  hours.  This  is  so  far  from  being 
an  extraordinary  phenomenon,  that,  on  the  contrary, 
it  very  frequently  occurs ;  and  I  am  surprized  that 
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the  impossibility  of  applying  their  liypothesis  to  it 
has^  not  been  felt  by  those  who  still  maintath  the 
opinion,  that  rain  proceeds  from  water  dissolved  by 
the  air,  and  reduced  into  a  dry  and  ti^ansparent 
state ;  but  who  are,  however,  obliged  to  leave  this 
TOter  subject  to  the  effect  of  refrigeratien^  for  the 
purpose  of  explaining  rai^ij  as  directly  proceeding 
from  it. 

1092.  Within  six  or  seven  miles  of  Bodmin^  we 
came  to  a  vast  combe  descending  southwards,  and 
crossed  it  in  a  part  where  it  was  already  of  considera- 
ble depth.    The  side  on  which  we  went  down  into 
it  was  scattered  with  blocks  of  gratiitey  covered  with 
Hchais  in  the  parts  rising  above  the  grass ;  a  proof 
that  they  were  not  suffering  any  decomposition ;  and 
OD  die  same  side,  rocks  of  granite  appeared  towards 
the  bottom  of  the  combe :  but  the  bpposite  side  was 
of  a  quite  different  kind,  being  cultivated  on  the  slope 
presenting  the  section  of  strata  of  very  soft  argillace- 
ous schistuSf  which  is  easily  broken  by  the  plough : 
the  summit,  formed  of  the  plane  of  tlie  strata,  was 
covered  with  grass  ;  but  no  longer  on  peat^  because 
the  granitic  sand  here  ceases,  and  the  peat  on  these 
eminences,   as  well   as  on  Dartmoor^  and  several 
mountains  which  I  have  seen  in  Germany ^  is  fonned 
only  on  this  sand^  or  on  some  other  possessing  an 
analogous  property.      This   fact  corresponds  with 
what  I  have  already  said,  in  the  first  volume,  of  an 
antiseptic  fiiculty  acquired  by  the  waters  upon  cer- 
tain 
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tain  grounds,  by  which  the  combustible  quality  of 
plants  is  preserved  in  peat-moors. 

1093,  This  great  extent  of  ground  higher  than 
the  rest  of  the  country  has   another  analogy  with 
Dartmoor^  namely,  that  many  rivers  Iiave  here  thdr 
origin,  being  formed  by  a  multitude  of  small  streamSi 
•which  descend  in  all  directions.     On  the  southern 
and  broadest  side,  the  waters  are  collected  in  the 
combes  more  or  less  deep  of  tlic  slopes,  and  contiDU* 
ing  to  flow,  in  the  same  direction,  between  the  low 
hills,  where  they  are  increased  by  other  streams,  they 
are  afterwards  united  in  a  deep  valley,  and  arrive  at 
the  sea  under  the  name  of  the  river  Fowey^  the  mouth 
of  which  I  shall  hereafter  describe.     Another  prin- 
cipal river,  the  Camd^  or  Alan^   sets  out  also  from 
these  eminences,  and  has  a  very  remarkable  course: 
it  rises  as  near  the  northern  coast  as  the  Tamcr^  and 
flows  likewise  to  the  south  for  a  ccitain  way,  so  that 
1  crossed  one  of  its  branches  in  travelling  westward ; 
but,  when   it  descends   to  lower   ground,  it  turns 
back  to  the  north,  and  falls  into  the  sea  at  no  great 
distance  from  the  spot  where  it  had  risen  on   the 
heights.     The  course  of  this  river,  as  traced  in  the 
maps,   had,  made   me  desirous  to  observe  it  near 
this   inflexion:    which  I  accordingly  did  the   next 
day. 

1094.  AVhen  we  came  to  the  western  brow  of 
these  eminences,  I  saw  the  town  of  ii<?rf;.T/w  below 
them,  but  at  too  great  a  distance  to  permit  me  to 
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discern  the  situation  of  that  place^  neai  wnicu  in 
Camel  bends   its   course*     Id   the  long  descent  on 
this  side»  I  saw  sections  of  the  schistose  strata,  in* 
tennixed  with  others  of  puie  vk  hite  quartz ;  and  the 
whole  surface  covered  with  grass,  was  scattered  with 
ooasses  and  gravel  of  .the  same  quartz.    As  I  de* 
scended,  the  town  of  Bodmwy  whicli  is  situated  on  a 
branch  of  the  hills,  appeared  to  rise  before  me :  I 
arrived  there   about  five  o'clock ;  and  after  having 
djfied,  I  walked  down  to  the  river,  in  order  to  form  a 
first  general  idea  of  its  course  at  this  point.    The  ob- 
servation of  the  coastof  the  northern  part  of  the  penin- 
sula was  the  more  interesting  to  me,  on  account 
of  tha  reason  given  by  Mr.  Playfair  for  the  different 
directions  of  the, Cornish  rivers :    I  had  therefore 
been  very  desirous  to  procure  some  recommendation 
in  this  neighbourhood ;  and  among  the  letters  wlrich 
Mr.  Nott  liad  been  so  good  as  to  give  me,  there  was 
one  to  Captain  Rodd,  at  his  scat  of  Croariy  four 
milea  distant  from  tlie  sea ;  whither  I  accordingly 
went  the  following  day. 

r 

July  19th.  I  set  out  from  Bodmin  at  half  past 
eight  o'clock ;  and  in  my  way  to  Croan,  I  passed 
the  spot  which  I  had  observed  the  evening  before. 
The  road  lay  along  the  slope  of  the  hill,  towards 
Dunmear  ;  I  did  not,  however,  go  so  far  a^  that 
village,  but  having  descended,  into  the  valley  of  the 
Camely  I*  came  first  to  a  ptream  which  proceeds  from 
a  combe  rising  towaT'ds  Bocbnhif  and  unites  with  this 
river  a   little   below.     The  Camely  haying  issued 
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jfrom  a  very  deep  part  of  its  valley  intersecting  the 
~~hins  that  I  had  passed  on  the  preceding  day,  here 
bends  its  course  round  a  promontory  advancing  OD 
its  right  bank,  and  flows  in  ^  contrary  directioa 
along  an  abrupt  section  of  the  hill.  The  river  hav- 
ing, from  the  time  when  it  began  to  flow,  found  wide 
spaces  to  spread  itself  both  above  and  below  this 
promontory,  has  there  deposited  the  greatest  part  of 
the  earthy  materials  which  it  has  detached  from  the 
heights,  and  brought  down  thus  far ;  and  its  sedi- 
ments^ sensibly  horizontal  between  the  feet  of  the 
hills,  form  at  present  large  meadows.  Advantage 
has  been  taken  of  the  contraction  of  the  valley  in 
fix)nt  of  the  promontory,  to  build  over  the  river  a 
bridge  with  several  arches,  for  tlie  passage  of  the 
waters  during  floods ;  in  crossing  tliis  bridge,  •!  in- 
quired of  some  country  people  whether  these  mea- 
dows were  inundated  in  winter ;  they  told  me  that 
this  happened  more  or  less,  according  to  the  smscms^ 
and  that  sometimes  the  whole  space  was  under 
water.  After  having  passed  the  bridge,  I  asoended 
the  continuation  of  the  schistose  hills  whioh  I  had 
crossed  in  my  way  to  Bodmin  ;  and  wherever  the 
strata  appeared,  their  inclinations  were  the  same  as 
that  of  the  rapid  slope  descending  from  a  gfeat 
height  down  to  tlie  abrupt  section  bordering  the  mea- 
dows ;  whHe  the  opposite  side  of  the  valley  of  the 
Cauwly  which  is  much  lower,  comes  down  to  them 
with  a  gentle  declivity.  This  whole  western  side 
of  the  great  eminences  is  intersected  with  deep 
combes ;  so  that  our  road  was  op  and  down  hill  all 
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tteway  till  wc  came  to  Ci^oan :  I  fortunately  found 
Ciptain  Rodd  at  home ;  and  having  explained  to 
Hid  the  various  points  respecting  whicii  1  was 
desirous  of  information,  he  very  obligingly  offered 
oe  all  the  assistance  in  his  power. 

1Q95.  The  first  object  of  my  enquiries  was  this 
nagular  course  of    the   Camel ;    and  in  order  to 
render  it  more  clear  to  me,  he  unrolled  Martyn's 
luge  map  of  Comically  on  a  scale  of  an  inch  to  a 
mfle,  in  which  I  saw  the  following  particulars  con- 
cenuDg  the  rivers  of  this  north-easteni  part  of  tho 
coootry.     About  fifteen  miles  east  of  Wade  bridge^ 
where  the  Camel  enters  the  gulph  bearing  the  name 
of  its  mouth,  and  only  four  miles  from  the  coast,  is 
the  lughcst  ground  of  thii^  peninsula,  in  which  four 
lifers  rise^  within  a  space  of  but  half  a  mile  in  dia- 
meter :  one  of  these  descends  towards  the  east,  and 
his  but  a  short  course ;  for,  turning  first  to  the  north,  ' 
and  then  to  the  north-west,  it  discharges  itself  into 
the  sea  on  this  same  coast,  in  tlie  small  bay  of  Farra- 
kwry :  the  second  flows  towards  the  south-east ;  this 
is  the  Ottery,  which,  as  I  have  said,   falls  into  the 
Tamer  near  Launceston :  the  third  is  the  In7iyy  which 
likewise  joins  the  Tainer^  but  at  a  lower  point :  and 
the  fi^urdi  is  the  Camels  which  first  flowing  south- 
ward,   proceeds   in  nearly  the  same  diixction  for 
fifteen  or  sixteen  miles,  and  then,   issuing  from  its 
deep  valley  near  Dunmear,  turns  back  nortliward, 
and  discharges  itself  into  the  sea  by  the  gulph  near 
PadntaWy  which,  because  this  river  enters  it,  bears 
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its  name.  These  four  principal  streams  are  increase 
by  a  multitude  of  brooks,  collected  in  cqmbes  evident! 
produced  by  the  catastrophes  of  the  strata  ;  and  a 
a  proof  of  this,  wherever  the  brooks  have,  at  an; 
height,  found  wide  and  horizontal  spaces  in  thci 
course,  tliey  have  there  deposited  the  material 
which  tliey  have  brought  down  with  them  so  far. 

1096.  This  highest  part  of  the  peninsula  being* 
near  the  coast,  I  was  desirous  to  observe  the  latte 
at  some  point  betwixt  the  spot  where  the  Cam 
rises,  and  that  to  which  the  same  river  returns,  by ' 
contrary  course,  to  discharge  itself  into  the  sea 
because,  when  I  had  viewed  this  coast  from  tb 
eminences  above  described,  I  had  seen  it  bordere 
by  a  separate  ridge  of  elevated  hills,  desccridio 
from  the  eastern  side  towards  the  gulph  of  PadstM 
On  my  expressing  this  wish  to  Captain  Rodd,  tM 
point  which  he  thought  the  most  proper  for  my  ol 
servation  was  a  high  cape  between  two  very  remaii 
able  coves.  Port  Quin  on  the  west,  and  Port  Isac 
on  the  east ;  because  this  point  commanded  a  vie 
of  the  coast  to  a  great  extent.  He  gave'  mc  6.  lett( 
for  Mr.  Guy,  theowner  of  a  farm  called  Roscarroc 
situated  on  the  interior  slope  of  the  hills  on  this  pa 
of  the  coast;  and  he  had  besides  the  kindness  tb  a 
company  me  on  horseback,  with  his  friend  W 
Glanville,  who  happened  to  be  then  at  his  hous 
as  far  as  a  spot  from  which  he  could  show  my  driv 
the  road  leading  to  tliat  farm.     He  likewise  gave  i 
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I  letter  of  recommendation  to  Captain  Rf.tallick, 
iiwfficer  of  the  navv  resident  at  Padstow.  whitlier  I 
neant  afterM^ards  to  go. 

1097.  We  proceeded  together  to  the  brow  of  the 
anioences  on  which  Croan  is  situated,  and  which  are 
separated  from  the  opposite  ridge  of  hills  that  borders 
the  coast  by  the  lower  part  of  a  large  combe^  follow- 
ing the  inner  side  of  these  hills,  and  descending  from 
Ifae  east  down  to  the  gulph  of  Padstmv.  Captain 
Bodd  made  me  observe  the  steeple  of  the  village  of 
Endellyorij  on  the  slope  of  the  opposite  hill,  as  the 
p(«it  towards  which  my  course  was  to  be  directed ; 
tod  be  pointed  out  to  me  the  road  across  the  kind  of 
plain  formed  by  the  lower  part  of  the  combe.  Having 
bad  occasion  to  tell  these  gentlemen,  in  the  way, 
that  the  courses  of  the  Cornish  rivers,  and  their 
openings  to  the  sea,  were  among  the  objects  which  I 
visbed  to  observe  in  this  journey,  Mr.  Glanville, 
irix)  resides  at  his  seat  on  the  southern  coast  of  the 
30Qnty,  between  the  rivers  Fowey  and  Tamer j  invited 
oe  to  visit  him  there  in  my  return  along  that  coast 
lom  the  Land's  endy  as  I  should  find  in  the  neigh* 
xxirbood  many  objects  interesting  to  my  views :  and 
if  this  invitation  I  afterwards  availed  myself  witli 
Quch  pleasure  and  advantage. 

1098.  It  was  about  noon  when  I  parted  with  these 
eademen ;  and  if  I  had  not  known  that  I  was  so 
ear  the  sea,  I  might,  as  I  pursued  my  journey,  have 
Acied  myself  in  the  middle  of  the  continent.     The 
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part  of  the  comhe  which  I  was  to  cross,  three  or  fou 
miles  in  breadth,  when  seen  from  the  heights^  ap 
peared  a  plain,  with  a  ridge  of  hills  rising  beyond  it 
and  no  one  could  have  imagined  that  the  latter,  oi 
their  opposite  side,  had  the  sea  at  their  foot  Thi 
then  is  a  new  example  of  those  great  subsidence 
behind  hills  bordering  the  coast,  which  form  thi 
object  of  the  Xlllth  head  of  the  Introduction  ti 
these  Travels,  and  cannot  be  supposed  to  have  beei 
excavated  by  running  waters,  because  there  is  not  i 
sufficient  extent  of  lands  whereon  waters  could  ha?i 
been  collected  to  form '  any  considerable  stream 
which  will  be  seen  to  be  the  case  in  this  combe 
When  I  had  descended  into  it,  I  found  its  bottOQ 
interspersed  with  small  mounts  of  schktus ;  in  somi 
of  these  the  strata  were  nearly  horizontal,  and  shewei 
their  sections  all  around^  while  in  others  they  wen 
inclined  towards  different  points ;  an  evident  sign  o 
the  subsidence  of  a  large  fractured  mass,  some  part 
of  which  have  been  left  higher  than  the  rest,  as  is  tb 
case  in  most  of  the  large  vallies ;  and  from  the  stab 
of  the  hills  bordering  the  sea,  it  will  appear  that  th«8< 
are  ttiemselvcs  only  masses,  which  have  remained  a 
a  still  more  elevated  level,  and  of  which  the  $traU 
have  been  thrown  into  the  utmost  confusion,  by  tb 
great  catastrophes  whence  has  resulted  the  presen 
bed  of  the  sea.  In  all  this  large  low  space,  I  sai 
but  two  streams  deserving  of  notice ;  one  flowin 
along  the  foot  of  the  hill  which  I  had  just  descended 
the  other,  following  that  of  the  opposite  hill,  whichi 
cut  down  abruptly  to  a  great  extent     It  is  not  th 
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brook  tliat  has  produced  this  steep  section;  for  it 
hwe  glides  slowly  through  a  space  nearly  horizontal^ 
composed  of  a  marshy  soil. 

1Q99.  The  slope  of  tiiese  hills,  which,  when  seen 
from  the  oppositeside  of  the  valley  or  extensive  cambe^ 
appears  nearly  uniform,  is  however  much  intersected, 
18  well  by  several  terraces  and  longitudinal  clefts,  as 
by  large  combes  descending  towards  the  valley ;  and 
die  cause  of  these  great  sinuosities  in  the  surface  is 
easily  seen  in  the  disorder  of  tlie  strata^  which  shew 
much  variety  in  their  inclination.  As  I  crossed  one 
of  the  small  longitudinal  vales  that  intersect  this  slope, 
I  saw  in  it  a  brook,  flowing  down  from  the  principal 
heights  on  the  eastern  side.  Hence  I  ascended  to 
Eadellyonj  and  arrived  at  Roscarrock  about  two 
o'clock.  I  delivered  to  Mr.  Guy  Captain  Rodd's 
letter,  explaining  what  was  the  object  which  I  had  in 
view :  Mr.  Guy  immediately  ordered  one  of  his  mea 
to  attend  me,  and  leaving  my  chaise  at  his  house,  I 
let  out  on  foot  with  this  guide. 

1 100.  We  first  ascended  to  the  summit  of  the  hill, 
which  is  of  considerable  breadth,  and  then  went  down 
the  opposite  slope  as  far  as  the  cape  mentioned  by 
by  Captain  Rodd,  advancing  in  the  middle  of  a  bay 
dght  miles  in  breadth,  and  commanding  a  view  of  its 
whole  coast,  bounded  on  the  east  by  Cape  TintageU, 
before  which  lies  a  rocky  island,  and  on  the  west  by 
f  entire  ponU^  a  cape  on  the  eastern  side  of  the  gulph 
•f  the  Camel.    The  prom^cmtory  whence  I  observed 

this 


168 

liiis  eoast  has  high  cliffs  all  ai*ound  it^  but  is  almost 
the  only  part  of  the  border  of  the  bay  presenting  to 
the  sea  great  sections  of  the  schistose  strata  which 
compose  this  ridge  of  hills :  everywhere  else,  their 
slopes,  though  rapid,  are  in  tillage  or  in  pasture  nearly 
to  the  level  of  the  sea,  and  even,  in  some  places, 
quite  down  to  that  level.  The  sea  is  very  deep  all 
round  this  bay  ;  so  that  no  strand  is  seen  here,  only 
some  rocks  rising  to  the  surface  of  the  water. 

1101.  In  taking  a  view  of  this  whole  coast  and 
the  surrounding  hills,  it  is  easy  to  judge  how  the  C(we# 
intersecting  the  former  have  been  produced  :  they  are 
the  lower  parts  of  the  combes  which  separate  those 
hills,  and  terminate  at  the  level  of  the  sea ;  their  form 
has  not  undergone  any  sensible  alteration  from  the 
action  of  the  waves ;  for,  if  we  conceive  that  level  to 
rise  gradually  even  so  much  as  half  way  up  the  hillsi 
it  is  evident  that  the  outline  of  their  borders  must 
still  remain  nearly  the  same ;  a  proof  that  the  form 
of  the  hills  is  original ;  that  is  to  say,  that  their  combtif 
which  are  prolonged  below  the  level  of  the  sea,  are 
effects  of  the  catastrophes  of  the  strata^  in  the  vast 
subsidence  whence  has  resulted  the  new  bed  of  the 
ocean. 

1 102.  Tlie  largest  c<yoes,  which  arc  tlais  the  lower 
parts  of  the  largest  combes^  arc  ports  in  tliis  bay ;  the 
combes  themselves  affording  convenient  roads  for 
carts  to  go  down  to  them  and  return*  On  each  side 
of  the  pi  omontory  lies  one  of  these  ports ;  on  the 
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aasternside,  to  which  I  came  first,  I  saw  Port  haac 
a  considerable  way  below  me ;  and  Poj^t  Quin  is  on 
the  western.  In  these  ports  are  chiefly  landed  coals 
for  the  villages  on  the  hills,  and  a  fertilizing  sand 
brought  from  parts  of  the  shore  farther  to  the  west^ 
ward.  This  sand,  of  which  I  shall  have  occasion  to 
ipeak  more  at  length,  is  almost  entirely  composed  of 
ibelb  and  corallines,  broken  and  triturated  by  the 
waves  against  the  rocks  on  the  coast,  as  well  as  those 
rising  to  the  level  of  the  water ;  it  is  here  used  for 
manuring  the  fields,  as  lime  and  chalk  are  employed 
in  oilier  parts  of  the  country. 

/1 103.  Proceeding  then  to  the  side  of  the  promon- 
tory above  Port  Quin,  I  saw  that  port  at  thcbotton) 
of  a  contracted  part  of  a  large  combe^  the  sides  of 
which  are  here  very  rapid,  and  even  precipitous  at 
its  opening  towards  the  sea;  but  the  combey  as  it 
rises,  becomes  much  wider,  and  divides  itself  into 
three  principal  branches,  with  several  smaller  in- 
flexions between  them,  in  the  form  of  a  fan.  The 
middle  combCy  expanding  as  it  rises  up  to  the  summit 
erf  the  hills,  serves  as  the  principal  road  from  this 
port  to  the  interior  part  of  the  country :  that  which 
unites  with  it  on  the  eastern  side  extends  as  far  as 
Roscarrocky  where  it  is  confounded  with  other  in- 
'flexions  of  the  hill ;  and  the  water  of  all  the  springs  of 
these  being  collected  together  in  a  small  stream,  it  is 
received  in  a  baiin  formed  for  the  use  of  a  mill ;  but 
tUs  quantity  of  water  not  being  sufficient,  that  of  the 
Ppriqgs  pf  th^  western  combe  has  been  led  into  th^ 
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same  basin,  across  the  lower  part  of  that  which  lie 
in  the  middle,   by  a  canal  passing  under  the  roai 
It  is  altogether  impossible  that  rills  like  these,  fonn©"^ 
only  on  the  side  of  the  hills  above,  can  have  excavates  d 
such  wide  spaces ;  and  besides,  the  true  cause  oi 
these  combes  appears  in  the  situation  of  the  stratesr. 
Going  down  to  Port  Quin  by  the  part  which  is  lea^st 
rapid  of  the  slope  of  the  hill  commanding  it  on  tlicj 
side  next  the  sea,  I  found  this  slope  formed  by  scc^- 
tions  of  the  schistose  strata.  inclinini»  towards  various 
points.     I  saw  a  great  building   below  for  curing 
pilchards,  but  not  having  time  to  ol)serve  it,  I 
turned  by  the  eastern  combe  to  the  farm  of  Rosea: 
rock,  and  was  three  quarters  of  an  hour  in  walkin-^ 
thither. 


1104.  The  covering  spread  by  vegetation 
aJmostall  stony  hills,  after  the  first  rains  had  levell^-^ 
the  rubbish,  and  the  seeds  of  plants  had  been  tran 
ported  thither  by  the  winds,  would  have  for 
concealed  the  internal  state  of  those  eminences,  ha^^ 
it  not  been  for  the  various  labours  of  men.    Ther"^ 
are  still  in  Cornwall  w^vy  extensive  downs,  where  th 
softened  forms  of  the  surface  exhibit  scarcely  an 
trace  of  the   inward    disorder  of  the  strata;  bo-^   * 
besides  the  mines,  which  have  discovered  this  dis- 
order to  a  great  depth,  another  circumstance  has  fo 
some  years  contributed  to  tlie  same  effect  on 
surface.     The  increasing  price  of  corn  having  en 
couraged  the  proprietors  of  these  lands  to  be  at 
expense  of  tillage,  ground  has  been  broken  up,  whichi-  ^ 
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as  I  shall  prove  in  the  sequel,  had  nerer  before  been 
brought  into  cultivation;  and  this,  with  the  assistance 
of  the  sand  above  mentioned,  has  changed,  and  con- 
tinues to  change,  the  appearance  of  the  county  to 
such  a  degree,  that  if  a  native  oiC&ntwaljly  who  had 
now  been  out  of  it  for  ten  years,  should  continue 
absent  ten  years  longer,  at  the  end  of  tliat  time  he 
would  not  know  his  own  country.     It  is  not  however 
immediately  by  cultivation,  which  is  carried  on  in  a 
very  thick  loose  soil,  that  the  interior  part  of  tliese 
hills  has  been  discovered ;  it  is  by  the  want  of  stones, 
out  only  for  new  houses,  but  for  the  inclosures  of 
&e  fields ;  the  growth  of  hedges  not  being  favoured 
by  either  the  soil  or  tlie  air  of  this  peninsula*     Now 
'What  I  have  observed,  in  this  respect,  on  the  hills  of 
which  I  am  speaking,  will  again  introduce  a  fieoloj^- 
cal  question  of  great  importance  to  the  history  of  the 
continents,  and  particularly  on  account  ot  an  hypo- 
thesis of  the  Huttonian  Theory. 

1105.  Plants  cannot  grow  but  on  a  soil  which 
their  roots  can  penetrate ;  and  it  is  this  soil  that  con- 
stitutes our  present  object.  ^^  It  is  highly  interest- 
"  ing,*'  says  Mr.  Playfair,  p.  105,  "  to  trnce  up,  in 
*^  tliis  manner,  the  action  of  causes  with  which  we 
''  are  faniiliar,  to  the  production  of  effects,  which  at 
'^  first  seem  to  require  the  introduction  of  unknown 
"  and  extraordinary  powers ;  and  it  is  no  less  in- 
^  teresting  to  observe,  how  skilfully  nature  has 
^  bakaoed  the  action  of  all  the  minute  causes  of 
*  wiMfi^  and  randered  them  conducive  to  the  general 
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'*  good.  Of  this  we  have  a  most  remarkable  in- 
stance, in  the  provision  made  for  preserving  -  the 
soil  J  or  the  coat  of  vegetable  mouldy  spread  out 
over  the  surface  of  the  earth.  This  coat^  as  it 
'^  consists  of  loose  materials,  is  easily  washed  away 
by  the  rains,  and  is  continually  carried  down  by 

the  rivers  into  the  sea But  it  is  a  fact,  that 

the  soil,  notwithstanding,  remains  tlie  same  in 
quantity,  or  at  least  nearly  the  same,  and  must 
"  have  done  so,  ever  since  the  earth  was  the  recep- 
tacle of  animal  or  vegetable  life.  The  soil,  tliere* 
fore,  is  augmented  from  other  causes,  just  as  much, 
at  an  average,  as  it  is  diminished  by  that  now 
mentioned ;  and  this  augmentation  evidently  can 
*^  proceed  from  nothing  but  the  constant  and  slow 
"  disintegi-ation  of  the  rocks.  In  the  permanefice, 
"  therefore,  of  a  coat  of  vegetable  mould  on  the 
"  surface  of  the  earth,  we  have  a  deinoustrative  proof 
'*  of  the  continual  destruction  of  the  rocks  ;  and  can- 
"  not  but  admire  the  skill,  with  which  the  powers  of 
"  the  many  chemical  and  mechanical  agents  employ- 
^'  ed  in  this  complicated  work,  are  so  adjusted,  as 
^^  to  make  the  supply  and  the  waste  of  the  soil  exactly 
**  equal  to  one  another." 

1106.  The  Huttonian  system  appears  to  have 
attracted  the  approbation  and  even  the  admiration 
of  Mr.  Playfair,  by  arguments  drawn  from  Jinal 
causes.  On  this  point  our  author  had  not  consulted 
Bacon,  though  be  occasionally  cites  him  as  a  model 
with  regard  tp  the  rule3  to  be  observed  in  th^  study 
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of  naturt ;'  for  if  he  hid  firx^  his   attention  on  the 
latter  part  of  lib.  III.  cap.  IV.  of  that  immortal 
work,  Z)e  augmentls  Sclentiarumy  he  would  there 
have  seen  what  cautiohs  are  recommended  by  this 
great  philosopher' in  the  introduction  ofjinal  causes 
into  natural  philosophy^   on  account  of  the  errors 
into  which  it  is  possible  to  fall,  in  that  respect,  until  a 
deep  and  sufficiently  general  knowledge  of  natural 
phenomena  shall   have    been   acquired.     Again,   if 
Mr.  Playfair  had  given  attention  to  the  facts  which 
I  had  opposed  to  this  part  of  the  Huttonian  system, 
he  would  have  found  in  them  much  better  grounds 
ht' final  causes  relative  to  tHe  produftion  of  a  soil 
propisr  for  wgeidtio7i ;  siticc  I  have  shewn  that  our 
contia6nts,  M-hen  flrfet  abahdoned  by  the  sea,  were 
already  provided  t?ith  such  ia'soil;  while,  accordmg 
to  l!)ri  Huttbn%  sy^teni,  many  ages  must  have  elapsed 
before  ckemiaif  causesj  thnt  is  to  say,  atmospherical 
actions-^  explained  by  him,   could  have  produced  it 
on  the  surface '  bf  cohtirients  rfeitised  up,  as  he  sup- 
poses,  by  the  dFebtf'of  the  siame  excessive  heat  which 
had  consolidated  the  strata.  •  Moreover,  how  should 
plants h^re  spi'ungujj.onthis w/7,  thus  rising  out  of 
the  sea  with  a  scorching  heat  ?  But,  as  I  have  said, 
the  continenlts,  at  their  birth,  were  already  covered 
With  such  a  soil  in  great  abundance.     For,  besides 
that  immense  tracts*  of  their  surface   consisted   rf 
hose  strata,  ioften  to  an  unknown  depth,  many  of 
which,  by  the  va^  quantities  of  marine  bodies  con- 
tamed  in  them,  'fere  immediately  proved  to   havp 
tnaerged  from  the  sea  in  tliis  state,  most  of  the  hills 
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p.  369,  the  Fowey,  the  Fal,  and  the  Hel,  tirhich  di--* 
charge  themselves  on  the  southern  coast  of  this  pen^ 
insula,  as  proving,  in  his  opinion,  that  rivers  have  cut 
their  passage  to  the  sea  through  the  rocks  on  the 
coasts,  he  proceeds  in  the  following  manner.     "  If 
"  we  would   have    still   clearer  evidence,  that  no 
*'  breaches  made  aiitecedcntly  to  the  running  of  the 
rivers  have  opened  a  way  for  them,  we  need  onlj 
look  to  the  opposite  side,  or  northern  shore,  of  the 
same  promontory^  where  we  also  find  a  series  of 
outlets,  all  originating  in  the  ridge  of  the  country, 
and  becoming  deeper  as  they  approach  the  sea, 
**  but  altogether  unconnected  with  the  openings  on. 
'*  the  south  side ;  and  this  conld  hardly  have  been. 
'*  the  case,  had  they  been  the  cj^ec/*  of  previous  con— 
*'  cussionSy  or  of  any  peculiarity  in^ie  original  struc^ 
"  ture  of  the  rocks." 

1109.  This  passage  is  tacitly  opposed  to  what  X 
had  said  in  my  Letters  to  Dr.  Hutton,  and  have 
since  still  farther  developed  in  my  Elementary  Trta^ 
tise;  namely,  that,  when  rivers  and  their  several 
branches  began  to  flow,  they  found  on  our  continents 
channels  which,  having  been  produced  by  antecedent 
catastrophes^  were  ready  to  receive  and  collect  their 
waters.     I  have  shewn,  botli  in  tlmt  Treatise^  and 
in  the  preceding  parts  of  my  IVaveLsy  tliat  this  is  aa 
object  of  the  first  importance  in  Geology :  it  was 
therefore  very  interesting  to  observe  facts  relating  to 
it,  in  the  very  country  whence  Mr.  Playfair  hadi 
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t''?nthe  examples  which  he  indirectly  opposed  to 
me.  The  sequel  will  shew  in  what  consist  the  mouths, 
not  only  of  tlie  rivers  Finvey,  Fal^  and  Hd,  and  all 
Ae  others  that  dischar^ije  themselves  on  the  southern 
coast  of  Cormvally  but  of  those  which  arrive  on  the 
northern  shore ;  beginning  by  the  Camel,  one  of  Ihe 
latter.  I  have  said  above,  that  tliis  river  rises  at  the 
distance  of  but  four  miles  from  the  coast,  to  which  it 
returns  after  a  long  circuit;  I  have  described  also  its 
issue  from  the  mountains  near  Dunmear  ;  and  I  must 
now  gi^e  an  account  of  its  course  from  tliat  place  to 
the  sea. 

11 10.  As  I  descended  westward  from  Roscarrock^ 
whenever  I  passed  over  any  of  the  emine^jces  of  that 
dope,  which  is  every  where  intersected  with  small 
longitudinal  vales,  I  had  a  view  of  the  course  of  the 
Camel  from  Polbrock,  1 3  miles  distant  from  the  sea. 
Now  all  this  space  is  only  an  (Estuary,  dividing«itself 
into  several  branches,  which  are  the  lower  parts  of 
lateral  vales.     On  observing  the  great  extent  of  the 
horizontal  soils  bordering  these  aestuaries,  it  is  evident 
that  the  Camel,  when  it  began  to  flow,  arrived  at  the 
level  of  the  sea  at  the  point  where  Polbrock  is  now 
situated,  entering  there  a  long  and  ndsvow  gulph ; 
and  that,  since  that  time,  the  only  effect  produced  by 
the  sea  and  the  river  has  been  more  and  more  to  Jill 
up  this  original  gulph  with  their  sediments ;  an  effect 
that  will  be  seen  still  to  continue,  with  a  very  percep- 
tible progress.      When  I  had  descended   iAto  the 
onubt  wbichj  in  the  morning,  I  had  passed  at  a  greater 
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distance  from  the  gnlph,  1  found  that  its  lower  pai 
formed  one  of  the  lateral  ^6/w^r/t'6- or  original  branchc 
of  the  gulphy  and  was  entered  bv  the  broojv  flowiii 
aloni;  the  foot  of  the  hills  which  I  had  descended  i 
coming  from  Croau ;  and  this  branch,  very  wides 
the  point  where  I  crossed  it,  has  been  almost  entirel 
filled  up  with  the  sand  deposited  in  it  bv  the  tides 
there  is  here  a  bridge  across  the  course  of  the  latter 
the  water  was  rishig  when  I  passed  over  it;  ar» 
though  the  sea  was  not  agitated,  this  water  was  tiirhi^ 
as  is  always  the  case  with  the  ascending  tide,  wher 
thereislittlede|)th.  There  is  a  great  extent  of  pasturag 
on  the  part  already  filled  up,  and  the  gi'ass  is  com.' 
tinning  to  spread  over  the  space  which  is  still  covere 
at  high  water;  the  cattle  are  prevented  by  a  fenc 
from  going  to  feed  below  that  line  \\  hen  the  tide  i 
O'.it,  lest  they  should  be  overtaken  by  it  when  it  come 
ii).  The  level  attained  bv  the  highest  tides,  whentl^ 
wind  blows  against  the  coast,  determines  that  of  thcs 
meadows,  which  are  all  perfectly  horizontal,  and  ar" 
successively  extending  at  the  same  level  over  the  pai 
still  occupied  by  the  water  in  this  l)ranch  of  the  gulpl 
because  the  grass  that  grow  s  on  their  shelving  bordc 
retains  the  sand  brought  up  b}^  the  tides. 

1 11 1.  At  the  place  called  JVadv  bridge^  I  cross^ 
on  a  long  bridge  the  principal  ffistuary  extending 
Polhrock ;  rind  I  saw,  both  above  and  below  xX 
poVat,  a  great  extent  of  marshy  meadows,  still,  for  t' 
most  part,  covered  by  the  high  tides;  the  ebbi> 
waters  [)rcs^jrvi!»g  through  them  small  channels  1 
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trhich  the  Camel  9\so  discharges  itself:  in  these  I  saw 
small  boats  going  up  to  Folbrock  with   the  lide. 
Here  already  I  learnt  that  the  sediments  of  the  tides 
are  more  and  more  filling  up.tliese  channels,  as  well 
asthegulph  itself;    which  is  a  new  instance  of  this 
kind  of  maritime  chronometer^  and  affords  an  addi- 
tional proof  of  the  small  antiquity  of  the  continent,  on 
this  very  side  of  the  peninsula,  adduced  by  Mr.  Play- 
fair  as  proving  that  rivers  have  cut  their  channel  to 
the  sea  through  the  rocks  of  the  coast;  an  operation 
'H'hich  would  have  required  thousands  of  ages.     But 
it  will  become  more  and  more  evident  how  contrary 
this  opinion  is  to  facts. 

July  QOth.  At  nine  in  the  morning  I  set  out  from 
^^ade  brids[e  for  Fadstow.  a  small  town  eight  miles 
distant,  on  the  western  side  of  the  gulph,  on  which  I 
^'as  now  travelling ;  and  as  this  side  consists  of  small 
llills,  I  found  the  road  continually  ascending  and  de- 
scending the  whole  way.     Notwithstanding  the  rains 
of  the  preceding  day,*  I  passed  no  stream  but  a  rivulet 
flowing  through  a  vale  in  its  way  to  the  gulph  ;  the 
other  intersections  of  the  ridge  being  only  combes. 
rrhese  hills  are  mostly  covered  with  a  thick  loose  soiL 
mixed  with  coarse  gravel  and  larger  masses  of  white 
quartz :  the  strata  of  schist  us  being  cc-vered  by  this 
*(»/,  I  did  not  perceive  them  till  I  came  to  the  hill 
Clearest  to  Padstozv  ;  they  are  in  great  disorder,  t nd 
^re  intersected   by  numerous    veins    of  the   same 
quartz  which  is  scattered  on  the  surface,  some  of 
tbem  being  six  inches  in  thickness.     It  is  here  again 
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evident,  from  the  situation  and  form  of  the  hills,  thai 
no  external  cause  could  have  covered  them  with  m 
thick  a  loose  soil;  which  is  every  where  in  downs. 

1115.  T  arrived  at  Padstow  at  half  past  elevc' 
and  asking  a  man  whom  I  met  in  the  street,  wh< 
Captain  Retallick  lived,  he  very  civilly  went  with 
to  shew  me  the  way :  I  did  not  find  this  gentlei 
at  home ;  but  liaving  left  for  him  Captain  Re 
letter,  I  inquired  for  the  road  towards  the  sea  r 
the  side  of  thegiilph,  as  I  was  desirous  to  take  a* 
tagc  of  the  fine  weather ;  and  going  that  way  or 
I  ai'ain  met  the  same  man  who  had  shewn  me  C 
Retallick s  house;  having  observed  my  disaj 
nient  at  not  finding  him,  and  seeing  me  now 
inthii^road,  he  accosted  me,  to  ask  if  I  wi' 
follow  the  gnlph  down  to  the  sea;  and  on 
plying  that  such  was  my  intention,  he  offerr 
conif>any  me,  as  he  said  I  might  easily  lose 
I  was  very  glad  to  have  met  with  such  a  gn 
he  proved  of  great  use  to  me ;  for  he  wa 
telligent,  and  havin'»  himself  been  an  ob? 
pointed  out  to  ine  many  things,   which  I 
have  remarked  had  I  been  alone.     I  have 
great  concern  that  this  very  obliging  ni 
name  was  Andrew  Pervai.t.,  was  ui 
drowned  in  the  gulph  some  time  aflcrwa: 
been  in  a  boat  wliicii  w  as  overset  by  a  sto 

1113.  We  set  out  at  a  time  uhen  tin 
tiring;  and  as  wc passed  over  the  highc. 
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lidc  of  the  gulph,  I  saw  many  sand-banks  appearing 
along  its  whole  extent ;  and  in  proceeding  farther,  I 
saw  also  a  bar  at  its  entrance,  whicli,  as  tlie  water  re- 
tired, extended  n)ore  and  more  towards  the  eastern 
side,  and  at  last  joined  it,  leaving  only  a  narrow 
channel  on  the  western  side,  preserved  there  by  the 
course  of  the  tides.  This  is  the  passage  for  the  water 
of  the  river  also;  forwliich  reason  alone,  tliough  the 
latter  an-ives  at  the  level  of  tlie  sea  thirteen  miles 
above,  the  gulph  itself  bears  in  the  maps  the  name  of 
the  river  Camel  or  Alan. 

1114.  Here  I  saw  the  first  instance  of  a  phenome- 
non which  is  peculiar  to  this  coast,  and  allbrds  a  new 
ckronotneter  of  a  very  remarkable  kind.  The 
'^iteather  being  fine,  and  the  sandbanks  in  the  gulph 
soon  drying,  clouds  of  sand  arose  from  them,  and 
^ere  carried  by  the  wind  to  the  opposite  coast,  on 
x\hich  I  saw  large  dunes.  Of  this  phenomenon,  ]\Ir. 
Pernall  gave  me  the  following  account.  When  high 
^indsfrom  the  N.W.  prevail  during  the  spring-tides, 
the  waves  raise  up  and  drive  the  sand-banks  towards 
tlie  eastern  side  of  the  gulph;  a  circumstance  which 
has  determined  the  course  of  the  tides  and  of  the 
river  along  the  opposite  coast,  and  has  preserved  the 
opening  of  the  bar  in  that  part.  At  low  water,  wlien 
tlic  weather  is  dry,  the  same  winds  carry  away  the 
*tfW,  and  sprinkle  it  over  the  lands  on  the  eastern 
*'de,  where  it  formS  dunes  of  prodigious  extent,  which 
^crease  very  rapidly.  Within  known  times,  many 
^^uin-houses  there  have  been  buried  under  this  sand ; 
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amcniT  others,  a  house  l)elonging  to  Mr^  Pemal' 
iTiolher-in-law  had  been  thus  overwhelmed  in  his  ow 
remembrance.  On  tliat  part  of  the  coast,  which 
called  Tixnaut^  Mr.  Pernall  pointed  out  to  me  tl 
church  belonging  to  the  village  ot  *S>.  Enodock  ;  tellir 
me  that  it  would,  before  this  time,  have  been  re  a 
dered  inaccessible,  had  not  its  entrance  happened  to  b 
on  the  side  opposite  to  that  against  which  the  san 
is  driven,  and  on  which  it  is  accumulated  up  to  th 
top  of  tlie  root^  the  steeple  only  appearing  above  it 
the  whole  church  indeed  would  soon  be  completely 
buried,  if,  to  preserve  the  use  of  it,  the  sand  flyiiij 
around  it,  and  settling  before  the  door  and  some  c 
the  windows,  were  not  frequently  cleai'ed  awaj 
The  village  of  St.  Eiiodock  is  situated  in  the  lowe 
part  of  the  great  combe  descending  along  the  hill 
from  lloscurrock^  all  inti  rspersed,  as  I  have  said,  wit 
mounts  formed  by  sunken  masses  of  the  schUti 
but  near  the  coast,  these  mounts  are  almost  totall 
buried  in  the  sand,  which,  like  the  large  bar  forme 
at  the  entrance  of  the  gulph  of  Eaviouth,  is  inhabite 
by  a  multitude  of  rabbits.  This  astonishing  phc 
nomenon  of  the  sand  carried  ofl'  the  shore  by  tli 
winds  will  be  seen  to  extend  farther  westward  on  th 
same  coast. 

1115.  The  western  side  of  the  gulph  is  protecte 
from  these  accidents  by  the  situation  of  the  capes  c 
its  entrance.  The  strata  of  .schisiifs  form  clift's  alon 
this  side,  on  the  brow  of  which  we  walked  some  wa^ 
We  tlms  came  to  an  inflexion  of  tl;e  surface  of  th 
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Ml;    terminating  in   a   cove;    on  approaching   to 
examine  the  latter,  I  saw  a  phenomenon  shewing  the 
cause  of  its  formation  ;  and  when  I  pointed  it  out  to 
Mr.  Pemall,  he  told  me  that  he  had  himself  made  the; 
same  remark.    I  shall  here  describe  this  phenomenon, 
as  it  will  occur,  and  even  on  a  larger  scale,  in  other 
parts  around  this  peninsula,  and  will  indicate  a  very 
remarkable  eftect  of  the  catastrophes  of  the  strata. 
At  one  of  the  epochs  of  those  catastrophes  was  pro* 
duced  here  a  deep  and  wide  fracture,  which  was  after- 
wards filled  with  rubbish;  so  that,  being  now  covered 
with  grass  like  the  rest  of  the  hill,  no  sign  of  it  appears 
on  the  surface,   except  the  above-mentioned  slight 
inflexion :  but  the  waves,   beating  against  the  section 
of  tliis  rubbish  in  the  cliff,  have  caused  it  to  crumble 
doirn;  and  thus  has  been  produced  the  little  cove, 
which  is  continuing  to  deepen,  and  on  the  sides  of 
which  are  seen  the  sections  of  strata  of  very  hard 
ichhtL     Proceeding  farther  along  the  brow,   we  met 
with  a  second  but  more  complex  instance  of  the  same 
phenomenon,  consisting  of  t\^o  large  fractures,  con- 
verging towards  the  gulph,  and  uniting  bctore  they 
reach  the  cliff;  these  also  had  been  filled  M'ith  rub- 
bish, which  the  waves  have  caused  to  crumble  down ; 
so  that  the  cove  here  formed  is  in  the  shape  of  the 
letter  Y;  the  sections  of  the  schlsti  are  seen  on  the 
sides  of  the  chasm,  and  those  of  the  rubbish  at  the 
termination  of  each  of  the  branches,  where  it  is  con- 
tinuing to  crumble  down.     It  was  here  that  the  cause 
of  the  formation  of  the  cove  had  been  remarked  by 
Mr.  Pemall;  and  he  told  me  tliat,  since  he  had  ob- 
served 
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served  It,  Loth  the  branches  had  been  perceptiU 
prolonged.  This  phenomenon  of  the  rubbish  wi 
not  excite  surprize,  alter  what  I  have  said  of  its  abium- 
dance  on  the  hills  of  Roscarrock^  where  pyramids  caif 
the  schibtose  sti  ata  are  imbedded  in  it ;  there,  pro- 
bably, it  has  also  filled  up  fractures^  which  are  not 
perceived  on  the  slopes,  because  of  the .  grass  that 
covers  them  :  the  cliffa  only  can  discover  this  interior 
state  of  the  continents,  resulting  from  the  catastrophes 
undergone  by  the  strata  while  still  under  the  wateri 
of  the  sea, 

1 1 IG.  We  then  came  to  the  lower  part  of  a  largp 

combe  descending  from  the  top  of  the  hills  ;  beyon-^ 

it   rises   the  cape  called  Stepper  pointy  which  t^^' 

minates  this  side  of  thegulph,  andto  theextremi*^ 

of  which  I  had  intended  to  go  on ;  but  as  I  had  me*^' 

tioned  my  design  of  proceeding  that  evening  to  Trur^^ 

Mr.  Pernall  told  me  that  my  time  at  present  woa  ^^ 

be  better,  employed  in  crossing  the  proraor*tory,     ^^ 

order  to  observe  it  on  the  side  farthest  from  the  gulp  -^> 

which  I  should  find  very  remarkable.     We  therefo  ^^ 

went  up  this  combej  and  having  thus  reached  tt^ 

summit  of  the  hill,  we  descended  a  little  on  its  o;^ 

posite  side,  and  arrived  on  the  brow  of  a  precipito  «-^ 

recess  in  the  coast,  the  lower  part  of  which  forms    * 

cove  filled  up  by  the  waves  to  the  level  of  the  watc?^- 

The  sides  of  this  cove,  though  very  steep,  suffer  X^^ 

sensible  dea;radation,  for  they  are  covered  wittigras^; 

]Mr.  Pernall  shewed  me  a  path  down  one  of  them,  fit 

first  in  a  direction  towards  tlic  sea,  then  turning  aud 

descend- 
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descending  inwards  down  to  the  cove ;  which  afford- 
ing  shelter  to  boats  and  small  craft,  this  path  has  been 
forojed  by  the  sailors,  for  the  convenience  of  ascend- 
ing to  the  neighbouring  villages,  or  going  to  Padst&io; 
and  Mr.  Pemall  told  me  that  he  remembered  it  to 
have  been  in  its  present  state  when  he  was  young,  as 
ht^  had  often  then  ascended  and  descended  by  it 

1117.  From  the  same  point,  we  had  a  very  exten- 
sive view  of  this  abrupt  coast,   Avhich  turns  to  the 
S.W.  where  I  saw  other  coves  of  a  similar  kind, 
partly  filled  up  with  sand.     Here  Mr.  Pernall  told 
ttie,  what  I  had  occasion  afterwards  to  see,   that  the 
^end,  very  abundant  on  this  side  also,   is  absolutely 
different  from  that  which  is  tending  to  fill  up  the 
gulpb  of  Padstawy  and  prevails  along  the' coast  to  the 
I^.E. :  the  latter  is  only  common  sea-sand  ;  but  from 
this  point  to  the  S.W.  the  sand  is  of  that  peculiar 
kind  already  mentioned,  which  almost  entirely  con- 
sists of  triturated  shells  and  corallines. 

1118.  Hence  we  returned  over  the  hills  to  Pad- 
^towy  where  Mr.  Pernall  was  so  kind  as  to  accompany 
^e  to  observe  the  port,  which  would  have  been  filled 
tip  by  this  time,  had  not  a  pier  been  built  to  stop  the 
^"aves,  and  prevent  them  from  driving  the  sand-banks 
into  it ;  but  the  tides  tend  to  produce  liie  same  effect ; 
for  the  vessels  which  had  entered  at  high  water  were 

'  now  lying  on  the  sand.  Mr.  Pernall  then  led  me  to 
^  quarry  of  the  same  kind  of  slate  as  I  had  seen  at 
I^unctston;    it  does  not  split  into  laminae,  but  is 

easily 
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easily  divided  into  very  large  flags,  of  whatever  thick- 
ness is  desired,  which  are  used  for  paving  courts  and 
vestibules.      What    catastrophes    must    not    these 
schistose  strata  liave  suffered,   when  within  so  small 
a  distance  such  different  kinds  are  found  at  the  same 
level  \  The  great  differences  in  their  inclination  shew 
the  variety  of  the  angular  motions  which  were  under- 
gone by  the  masses,  divided  by  fractures  at  the  time 
of  their  subsidence;  and  it  may  be  easily  compre- 
hended, that  the  collision  of  these  masses  with  each 
other  produced  that  astonishing  abundance  of  rubbish 
or  small  fraujmcnts,  which  the  motiens  of  the  ancient 
sea  scattered  over  its  bed,  while  subjected  to  so  many 
catastrophes. 

1119.  I  then  went  again  to  call  on  Captain  He- 

tallick,  because,  having  left  for  him  Captain  Rodil's 

letter,  I  thought  it  proper  to  inform  him  that  I  was 

setting  out  from  Pad-st(ru\     I  learnt  that,   being  an 

officer  of  the  Fencibles,  he  was  then  with  that  corps 

in  the  market  place,  w  hither  I  therefore  went  to  take 

leave  of  him,  having  ordered  the  driver  of  my  chai25C 

to  bring  it  there  to  meet  me.     I  accosted  Captain 

lletciUick,   who  expressed  much  regret  at  not  having 

been  at  home  when  1  hud  called  on  him,  and  at  being 

enuagcd  for  the  rest  of  the  day ;  but  he  told  me  thi^t, 

if  I  would  stay  till  the  next  morning,  he  should  then 

be  at  liberty  to  attend  me  wherever  I  miirht  wish  to 

go,  inviting  me,  in  the  mean  time,   to  dine  with  tli© 

officers  of  the  Fencibles  ;  and  their  commandant,  wl*o 

was  present,  united  with  him  in  this  invitation  ;    ^ 

thanked 


187 

•d  them ;  but  shewing  them  my  chaise,  at  that 
nt  arriving,  I  told  them  that  Mr.  Pernall,  who 
ill  with  me,  had  accompanied  me  to  all  the 
which  I  had  meant  toob3crve,  and  that  I  must 
amediately  set  out  for  Tniroe.  However  this 
ig  proved  one  of  tlic  most  fortunate  circum- 
s  in  my  journey.  Tiie  commandant  of  these 
)les,  witli  whom  I  had  had  no  previous  ac- 
ance,  and  who  did  not  at  this  time  hear  me 
I,  was  Captain  Penrosk,  who  had  formerly 
n  officer  in  tlie  navy,  but  had  now  retired  to  his 
at  Ethy^  on  the  southern  coast  of  the  penin- 
lear  tlie  mouth  of  tlie  river  Fmvey ;  and  from 
intleman,  a  little  while  altur wards,  when  I  hap- 
,  in  the  course  of  my  journey,  to  be  with  one  of 
jnds,  I  received  the  most  obliging  invitation  to 
use,  acconip  uiied  with  an  offer  tirst  to  carry  me 
0  Padstoir,  where  he  wished  me  to  see  some 
T^ena  which  I  probably  uiight  not  yet  have  ob- 
,  and  afterwards  to  shew  me  some  very  hiter- 
objects  around  the  place  of  his  residence ;  and 
invitation  I  gladly  availed  myselt^  as  will  be 
.1  the  sccjuel. 

0.  At  five  o'clock,  I  set  out  from  Padstow^ 
he  intention  of  reaching  Triiroc  that  evening, 
I  should  have  had  time  to  do,  the  distance 
only  twentv  four  miles  ;  but  in  passing  through 
4unib  Major,  an  object  there  struck  me  suffix 
r  to  induce  me  to  change  my  plan.  Till  I  came 
.  place,   1  had  travelled  the  whole  way  over 

^rnall 
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Bmall  cultivated  hills,  the  soil  of  which  consisted  <€* 
schistus  ;  yet,  on  stopping  at  St.  Columb  to  bait  the 
horse,  I  saw  the  front  of  the  inn  built  of  granite^ 
very  well  hewn :  1  inquired  whence  this  stone  had 
been  brought;  and  as  I  learnt  that  it  came  from 
some  quarries  in  a  hill  to  the  east,  five  miles  out  of 
the  road  to  Truroe,  I  determined  to  stay  that  night 
at  St.  Columb^  in  order,  the  next  morning,  to  visit 
the  quarries. 

July  21  St.  At  nine  in  the  morning  I  set  out  from 
St.  Coltimbj  and  first  proceeded  along  the  high  road 
to  a  public  house  called  the  Blue  Anchor ^  situated  in 
a  vale,  three  miles  and  a  half  from  that  town ;  and 
on  the  descent  I  saw  only  rubbish  oi^chistuSj  gretf 
tracke,  and  quartz.  I  had  been  told  that  at  this>hou8C 
I  should  leam  the  way  to  the  quarries,  which  ac- 
cordingly was  shewn  me. 

IHl.  On  reaching  the  base  of  the  hill  containing 
the  quarries,  I  quitted  my  chaise ;  the  driver  having 
received  directions  to  proceed  along  this  hill,  and  as- 
cend another,  in  order  to  return  into  the  Truroe  road, 
where  he  was  to  wait  for  me.  As  I  walked  up  this 
hill,  I  foimd  its  nature  very  different  from  that  of  the 
other  which  I  had  just  descended  ;  for  the  slope  was 
scattered  with  blocks  oi gramte^  lying  on  loose  o^roirtfw- 
Seeing  a  great  excavation  at  the  top  of  tlie  most 
rapid  part  of  the  slope,  I  went  towards  it;  and  on  ar- 
riving there,  if  I  had  not  known  that  the  stone  taken 
out  of  it  was  gramlCf  I  should  have  supposed  that 

I  was 
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I  was  entering  a  quarry  of  Ihne  or  sand-stoiie,  so  re**" 
pilar  were  the  strata;  a  very  essential  phenomenon, 
OQ  account  of  the  question  raised  by  Dr.  Hutton  re- 
specting the  stratification  of  granite,  and  the  more 
10,  as  this  county  had  been  visited  by  Mr.  Playfair 
liimself 

1 122.  In  this  quarry  I  found  no  workmen ;  where- 
fi)re,  after  having  examined  it,  and  observed  the  in- 
clination  of  the  strata  to  be  considerable,  I  advanced 
brtber  on  the  hill,  which  rises  towards  the  east.     I 
thus  arrived  at  another  quarry,  larger  than  the  for- 
mer, where  one  man  only  was  at  work ;  but  he  proved 
to  be  the  very  man  by  whom  these  strata  had  been 
discovered;  I  found  him  very  civil  and  intelligent; 
and  entering  into  convei*sation  with  him,  I  learnt  the 
following  particulars.     Plis  business  at  first  had  been 
to  cut,  for  various  purposes,  the  blocks  of  granite 
scattered  on  these  hills,  chusing  such  as  could  most 
easily  be  worked  with  the  chisel,  of  which  there  had 
been  a  great  many  on  the  surface  of  the  hill  where 
lus  quarries  are  noAV  opened,   cutting  them  on  tlie 
spot  of  the  size  and  form  that  were  bespoke.     After 
having  exhausted  all  the  large  blocks  of  this  kind 
withb  a  convenient  distance  from  a  cart-road,  he 
sought  for  those  which  were  buried  at  a  small  depth ; 
loaie  of  these  appeared  at  the  surface,  and  he  found 
others  by  sounding  the  soil  with  a  pointed  bar  of 
iron:  when,  in  this  manner,  he  had  discovered  a 
Vock^  he  cleared  away  the  sand  around  it,  and  cut 

it 
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ing  to  the  dimensions  of  Uie  pfece  which  he  meant 
to  detach ;  along  this  line,  he  drives  in  steel  wedges 
with  a  heavy  hammer,  and  by  striking  these  in  suc- 
cession, he  separates  his  block,  the  cleft  always  ter- 
minating at  the  surface  of  the  inferior  .stratum^  from 
which  the  block  is  then  detached  without  any  other 
resistance  than  that  of  its  weiglit ;  and  as  the  strata 
are  much  inclined,  he  finds  no  difficulty  in  making 
it  slide  down  to  the  place  where  he  can  most  conve- 
niently cut  it. 

1125.  Here  then  we  find  in  the  grajiife  the  first 
of  the  characters  of  real  .strata ;  and  in  this  spot  ap- 
pears also  the  circumstance  which  has  been  so  well 
determined  by  M.  de  Saussure,  as  indicative  of  the 
straiijicatio/i  oi  granite^  namely,  that  the  crystals  of 
feldspar  lie  always  lengthwise  according  to  the  direc- 
tion of  the  strata.     It  is  in  tliis   direction,  wB 
known   by  the  workman,    (who  calls  it  the  grain) 
that  he   splits  the  blocks,  when,  after  having  thus 
detached  them,  he  has  occasion  to  reduce  their  siie; 
for,  in  the  contrary  direction,   they  break  with  dif- 
ficulty, and  very  irregularly.     If  then  the  true  cha- 
racters of  strata  are  not  here  recognized  in  granite^ 
tlie  term  of  strati/icaiia/i  cannot  be  applied  to  any 
substance  in  the  mineral  kingdom.     M^ith  respect  to 
the  case  of  rocks  oi  granite  in  which  the  strata  can- 
not be  distinguished,  a  case  mentioned   also  by  M. 
de  Saussure,  it  is  equally  found  in  mnny  kinds  of 
marble;  for  example,  in  those  that  I  liave  described 
\sx  Dcvon^lnres  where  tlie  strata  beiui'  of  sreat  thick- 
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\  tessy  the  distant  lines  which  should  mBik  them  are 
lost  in  the  multitude  of  crevices  produced  by  the 
catastrophes  that  have  befallen  them.  The  strata 
are  indeed  more  easil^r  distinguished  iri  the  rocks  of 
granite  than  in  those  of  mdrbley  on  account  of  the 
position  of  the  crystals  oi  feldspdr ;  however,  the 
separations  of  the  strata  of  these  niafbles  are  known, 
as  I  hare  said,  by  the  quarry-men,  as  being  the  parts 
where  the  blocks  may  be  detached  without  any  other 
resistance  than  from  their  weight ;  and  they  are  also 
known  by  stone  cutters,  because  it  is  in  this  directiort 
that  tlie  blocks  are  most  easily  split. 

1126.  Here  also  %Ve  find  in  granite  an  6xampte 
of  what  has  happened  to  so  many  other  strata^  sub- 
sequently to  their  catastrophes  at  the  bottom  of  the 
ancient  sea;  namely  that  their  ruins  have  been 
covered,  either  by  their  own  rubbish  or  by  loose 
itrata  of  a  quite  different  nature.  Of  tlic  first 
case,  a  remarkable  instance,  with  respect  to  the 
tchistif  has  been  seen  (§  1 107)  in  the  hills  of  Roscar^ 
rock,  on  tlie  northern  coast  of  this  same  peninsula : 
I  have  given  examples  of  the  second  case  (§§  970— 
973)  in  the  masses  of  white  calcareous  strata  covered 
by  a  great  thickness  of  argillaceous  and  sandy  stratai 
at  Offzvell  and  IVidworthy  in  Devonshire  ;  and  as 
an  instance  of  the  different  substances  found  on  dis< 
ordered  stony  strata,  I  have  mentioned  (§918)  the 
Quantity  of  ^nm/ wich  covers  the  summit  oiih^Men'* 
Sj^  lulU  in  Somersetshire,  though,  as  those  hills  are 
composed  of  hard  calcareous  strata,  it  is  evident 

O  that 
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:  that  this  sand  could  only  have  been  scattered  ovox- 
them  in  the  sea,  after  their  catastrophes  had  taken 

.  place.  Now  it  is  the  same  with  regard  to  the  hill 
of  granite  of  which  I  am  speaking ;  in  viewing  iW 
surface,  no  one  could  suspect  its  internal  state :  it  is 

.  covered  with  turf,  formed  on  the  coarse  sand  of 
gi^crwan^  M^hich  I  still  defer  to  describe  more  pre- 
cisely. Lastly,  great  numbers  of  blocks  of  granite  cf 
various  species  are  scattered  on  the  surface  of  this 
eminence,  the  highest  within  a  great  extent  of  country; 
the  strata  of  granite,  therefore,  which  are  here 
worked,  are  the  summits  of  ruins,  beai*ing  all  the 
characters  of  catastrophes  ;  and  like  those  ofsckistus, 
at  Jiosca?TOck,  it  is  only  by  digging  through  a  loose 
soil  that  they  have  been  discovered. 

1127.  After  having  received  this  important  in- 
formation from  the  intelligent  workman  to  whom  is 
owing  the   discovery  of  these  strata  of  granite^  I 
.  walked  some  way  over  the  top  of  the  hill,  which  is 
everywhere  smooth  and  covered  with  turf,   and  on 
which  I  saw  a  quantity  of  blocks  of  a  granite  dif- 
ferent from  that  of  the  quarries.     I  was  here  sepa- 
rated from  another  ridge  of  hills,  by  a  vale,  where  I 
saw  a  path  leading  towards  the  high  road  ;  I  took  this 
path,  and  in  crossing  the  vale,  I  found  in  it  a  stream- 
ing work^  similar  to  that  in  the  neighbourhood  of 
Laimceston  ;  the  growan  brought  down  by  tlie  rains, 
before  the  hill  was  covered  with  grass,  being  here 
washed,  in  order  to  obtain  the  same  grains  of  tin  orc,^ 
Having  ascended  the  hill  beyond  this  vale,  I  foui4« 
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my  chaise  waiting  for  me  in  the  Truroe  road,  a  little 
to  the  north  of  St.  Michad. 

1128.  In  following  tliis  road,  I  crossed  several 
ridges  of  schistose  hills,  separated  by  combes  of  greater 
Dir  less  extent,  where  everything  indicated  the  frac- 
tures and  angular  motions  of  the  stratay  produced 
by  their  subsidence  towards  the  present  bed  of  the 
lea,  which  I  was  now  approaching  on  the  southern 
coast  of  the  peninsula.  The  slopes  of  the  hills, 
gentle  on  that  side,  are  cultivated  in  a  soil  composed 
^ichistose  rubbish,  covering  the  planes  of  the  strata 
which  descend  towards  the  combes,  while  the  op- 
posite side  of  each  ridge  presents  an  abrupt  surface, 
fonned  by  the  section  of  the  strata.  On  the  gentle 
sk^,  the  loose  soil  that  covers  the  planes  cannot 
IKHirish  anything  of  higher  growth  than  grass  or 
corn :  but  the  steep  sides  are  cloathed  with  woods 
or  coppices,  because  the  roots  of  trees  easily  pene- 
trate the  interstices  of  the  strata  in  their  section. 

1129.  I  passed,  in  my  road,  many  ridges  of  this 
brm,  and  their  intervals  being  only  combes^  I  saw  no 
streams  flowing  there  :  but  as  the  last  hill  which  I 
3^sed  before  I  reached  Truroe  formed  one  of  the 
lides  of  a  vale  arriving  from  some  distance  on  the 
'i^estward,  I  found  in  tiie  latter  a  small  stream  called 
^  AlleUj  which  passes  through  Tt^roe^  and  is  there 
led  by  canals  to  turn  a  mill  in  the  lower  part  of  the 
Ihrn,  whence  it  falls  to  the  level  of  the  sea ;  as  it 
Jiters  a   branch  of  the  gulph  extending  down  to 

o  2  Falmouth. 
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Falmmith.  This  gidph  bears  the  name  of  the  rktf 
Falf  as,  OD  the  opposite  side  of  the  peninsula,  that 
weai'  Padstow  is  still  called  the  river  Camel.  1 
slmll  describe  these  particulars  more  fully  hereafter; 
one  of  my  views  in  visiting  this  southern  coast  of 
Cortiwall  having  been  to  examine  the  truth  of  thoM 
assertions  concerning  the  mouths  of  the  rivers  Fak 
Fowey,  and  Uely  which  I  have  already  cited  from 
Mr.  Playfair's  work ;  and  for  this  purpose  I  had  ' 
jfarnished  myself  wiUi  the  necessary  recommeadar 
lions. 

y  1 30.  After  a  short  stay  at  Truroey  I  set  out  at  half 
past  five  for  KiUiim^  which  is  situated  on  the  hills 
to  the  S.  W.  at  the  distance  of  two  miles  from  that 
town,  being  tlie  seat  of  Mr.  Gwatken,  to  whom  the 
Bishop  of  Exeter  had  recommended  me  as  to  his  pa^ 
ticular  friend,  and  who  received  me  witli  that 
cordial  hospitality,  which,  in  Cornwally  I  everywhere 
experienced.  lexplained  to  him  my  design  to  ob- 
serve in  detail  the  long  gidphy  as  the  inspection  of  the 
map  had  led  um^  to  consider  it,  at  the  opening  of  which 
to  the  sea  Fabiioulh  is  situated,  and  which  I  suppo- 
sed the  river  Fal  to  have  entered  at  the  same  poirt 
as  at  present,  ever  since  it  had  begun  to  flow.  Mr. 
Gwatken  confirmed  this  opinion,  and  offered  to 
fc'how  me  evident  proofs  of  it,  going  down  with  me 
ihe  next  morning  in  a  boat  from  Truroe  to  JW* 
7?:Qu(h  ;  aa  offer  which  I  very  thankfully  accepted. .. I 
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II3L  In  order  to  give  me  some  prelimtnary  m* 
Anoition  respecting  the  objects  of  which  I  should 
then  have  only  a  passing  view,  Mn  Gwatken  un- 
iDJIed  Martyn's  large  map,  which  I  have  had  occa- 
sion already  to  mention,  ^vhcre  he  pointed  out  to  me 
the  multitude  of  combes  and  valeSj  the  extremities  of 
which  form  aestuaries  on  the  sides  of  the  large 
gulph,  w^hcrein  tlie  tides  ascend  as  high  as  TrcsilUan^ 
at  the  distance  of  ten  miles  from  the  sea.  If, 
therefore,  the  gulph  were  tiie  work  of  the  land- 
waters  in  their  way  to  the  sea,  the  largest  stream,  that 
IS  to  say  tiie  JVrf,  ought  to  enter  it  at  that  point ; 
trhile  the  streain  really  arriving  there,  though  the 
assemblage  of  the  waters  of  all  the  combes  that  I  had 
passed  in  my  way  from  St.  Afichael,  is  not  even  con- 
siderable enough  to  have  a  name  in  the  map.  This 
stream  enters  a  long  sestuary,  uniting  below  with 
that  at  the  head  of  which  Triiroe  is  situated  ;  and  it 
is  acme  miles  lower  than  this  that  the  Fal  arrives 
to  join  it  Down  to  thchr  junction,  and  even  below 
it,  the  gulph  is  very  narrow ;  then  suddenly  it  be- 
comes much  wider.  On  tiie  western  side  of  the 
wide  part  lie  the  town  and  port  of  Falmouth  ;  but 
beyond  this  point,  the  western  hills,  stretching  across 
towards  the  opposite  coast,  nearly  close  the  gulph, 
leaving  only  the  passage,  which,  because  the  Fal 
is  the  principal  of  the  streams  that  issue  through  it 
with  the  ebbing  tides,  is  considered  as  the  mouth  of 
fttiliat  river,  and  thus  gives  its  name  to  Falmouth. 
Kow  this^/pA,  as  I  learnt  from  Mr.  Gwatken,  is  so 
fcr  from  bavhig  been  excavated  by  the  land-waters, 
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thtit  their  dediments,  together  with  the  saiid  broitg|)t 
in  by  the  tides  and  the  sea^winds,  have  almost  » 
tirely  filled  up  the  lateral  eestuaries,  as  well  as  a  great 
part  of  the  principal  one ;  an  operation  which  is  still 
continuing.  After  having  obtained  this  previous  id- 
formation,  I  left  Killiow,  and  returned  to  Dia% 
where  Mr.  Gwatken  was  to  meet  me  the  next  jaoat' 
ing. 

July  ad.  At  Truroe  I  had  the  pleasure  of  fiod- 
ing  an  old  acquaintance,  Mr.  Wilson,  a  gentlemia 
very  well  informed  of  every  thing  relating  to  the  Comifih 
mines  ;  and  Mr.  Gwatken,  .hearing  that  I  was  with 
him,  came  to  me  at  his  house :  they  then  consulted 
together  in  Mhat  manner  I  should  begin  ray  tour 
through  the  district  of  the  mines ;  and  as  I  was  to 
spend  that  night  at  Killiow^  it  was  agreed  that  one 
of  Mr.  Wilson's  sons  should  call  for  me  there  the 
next  morning,  and  accompany  me  to  the  first  mines, 
where  fresh  directions  would  be  given  me. 

1 1 32.  With  respect  to  our  voyage  in  the  gulph^ 
Mr.  Gwatken  had  arranged  that  M^e  should  first  take 
a  boat  at  Truroe^  in  order  to  descend  with  the  tklt 
its  aestuary  and  the  narrow  part  of  the  gulph ;  bdow 
which  one  of  his  firiends  was  to  meet  us  with  a  sailing 
))oat,  that  we  might  follow  the  wider  part  to  the  ses 
on  the  eastern  side,  returning  afterwards  by  the  Fd' 
mouth  side,  on  which  we  were  to  land  in  the  cove 
JPillj  three  miles  from  KilUcw  ;  and  here  Mr.  Gwtt* 
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keo  had  ordered  his  horses  to  meet  uS;  between  three  • 
and  four  o'clock. 

1133.  We  embarked  at  ten  o'clock,  when  the  tide 
was  beginning  to  ebb ;  and  at  this  moment,  the  es- 
tuary, which  I  had  seen  dry  the  day  before,  with  the 
small  river  Allen  only  flowing  in  it,  was  full  of  water 
up  to  the  quay  of  the  town.  Formerly,  Truroe  had 
been  one  of  the  ports  most  frequented  in  the  gulph  ; 
but  it  is  now  only  accessible  to  small  vessels,  from 
the  cause  which  will  in  the  sequel  be  circumstantially 
explained. 

1134.  It  mi<]^ht  suffice  to  have  observed  this 
flpstuary,  to  be  convinced  tliat  the  gulph  itself,  with 
all  its  ramifications,  had  existed  from  the  origin  of 
the  continents.  This  branch,  which  is  two  miles  in 
length  befor  it  unites  with  the  others,  ought,  according 
to  Mr.  Playfair,  to  have  been  cut  by  the  small  stream 
that  enters  it ;  now  here  the  Allen  flows  between  hills 
higher  even  than  those  between  which  it  had  passed 
in  its  way  hither,  and  which  should  have  obliged  it 
to  take  a  diflerent  course  ;  and  besides  that  this  part 
of  the  channel,  instead  of  having  been  cut  by  the 
stream,  is  filled  up  with  its  sediments  and  those  of 
the  tides  nearly  to  the  level  of  the  sea,  the  hills  are  of 
different  natures  on  its  opposite  sides :  Mr.  Gwatken 
shewed  me  quarries  on  their  summits ;  those  on  the 
left  bank  are  in  a  hard  schistusy  which  is  blown  up 
with  gunpowder  for  rough  materials ;  and  those  on  the 
right  bank  are  in  strata  of  sand-stow^  which  are 
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irorkcd  with  the  chisel  for  the  fronts  of  houses.  Oq 
jssuing  from  this  scstuary,  we  pa$sed  before  the 
opening  ano|Jier  called  St.  Clement's  creeky  extend- 
ing up  to  TresilUarty  which  is  the  most  remote  part 
of  the  gulph*  This  creek  is  three  miles  in  length ; 
and  ttiough  the  stream  entering  ils  head  b  so  small, 
that;  as  I  have  said,  it  ha$  no  name  in  the  map,  the 
width  of  the  valley  at  its  opening,  and  the  height  of 
the  hills  on  tlie  sides^  are  as  considerable  ^ere  as  in 
the  Truroe  creek. 

• 

1 1 35.  Below  the  point  where  these  twp  aestuaries 
are  united,  the  gulph  becomes  wider  j  and  this  is  the 
part  where  it  is  entered  by  the  Falj  arriving  from  the 
eastward  between  other  hills.  The  tide  being  al- 
ready low  when  we  came  into  this  wide  space,  we 
saw  appearing  above  the  level  of  the  water  the  sec* 
tions  of  the  schistose  strata  ;  by  which  this  gulph  is 
shown  (still  more  evidently  than  that  of  Dartmouth^ 
where  I  have  mentioned  the  same  circumstance)  to 
have  been  produced  by  the  catastrophes  of  the 
strata ;  for,  on  the  eastern  side,  the  slopes  of  the 
hills,  cpnsisting  of  the  planes  of  the  strata,  descend 
towards  it  with  a  gentle  decli\'ity,  and  are  cultivated 
pn  a  soil  composed  of  schistose  rubbish ;  while  tlie 
other  side  presents  steep  sections  of  ^e  strata, 
covered  with  coppices  or  woods  \  and  in  the  lateral 
part^  pf  the  projections,  the  strata  are  seen  inclining 
inwards.  This  is  the  same  phenomenon,  with  respect 
to  the  situation  of  the  strata^  which  I  have  ^bove 
described  on  the  opposite  sides  of  the  combes  betweeq 
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SL  Michael  and  Truroe^  and  which  Dr.  Hutton  and 
Mr.  Playfair  tliemselves  have  adduced  as  a  proof  of 
the  feet,  whatever  may  have*  been  its  cause,  that  the 
strata,  have  undergone  great  changes  of  relative 
keel,  wxihaiigular  viotioiis  of  the  divided  masses;  and 
it  h^  been  already  seen,  by  a  multitude  of  examples, 
that  these  motions  of  the  masses  amply  suffice  for 
the  explanation  oivallies,  combes^  eiud  gulphs^  without 
the  intervention  of  the  xcaters. 

1136.  In  passing  before  the  astuary  of  the  Fal^ 
I  saw  no  difference  between  it  and  the  other  lateral 
estuaries ;  this  river  is  the  most  considerable  of  the 
streams  which  enter  the  gulph,  as  having  a  longer 
course  than  the  rest,  and  thus  receiving  the  waters 
of  a  greater  number  of  combes  and  vales ;  it  passef 
by  Grampo^dy  and  then  by  Tregony,  where  I  after-* 
wards  s^w  it  in  (he  course  of  this  journey ;  at  the 
letter  place  it  originally  entered  its  {estuary^  at  the 
distance  of  five  miles  from  the  gulph ;  and  I  shall 
show  thb  o^stuary  to  be  a  chronometer ,  by  the  known 
progress  of  the  new  lands  wiiich  now  occupy  a  part 
ofiL 

1137.  Beyond  this  point,  we  entered  a  space  nar* 
rower  than  many  parts  through  which  we  had  already 
passed;  then  suddenly  the  gulph  became  much 
^ider.  Here  we  found  Mr.  Gwatken's  friend,  Mr. 
J.  Mitchell,  wjiv>  waa  waiting  for  us  with  his  sailing 
boat ;  we  entered  it,  but  the  wind  was  absolutely  con^ 
trary  to  Qur  'design  of  going  flown  to  the  sea^  and 
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all  that  we  could  *do,  by  tacking  from  side  to  side, 
was  to  proceed  far  enough  to  obsei*ve  the  entrance 
of  the  gulph.  Now  there  I  remarked  two  circum- 
stances sufficient  to  destroy  all  possibility  of  ascrib- 
ing its  formation  to  those  *^  united  powers  of  iibe  sea 
"  and  of  the  land,"  to  which  Mr.  Playfair  (p.  S70) 
attributes  the  formation  of  all  gulphs. 

1138.  Atthe  entrance  of  this  gulph,  on  its  eastero 
side,  an  ctstuary  opens,  which  is  three  miles  in  length, 
and  is  nearly  at  right  angles  with  the  passage  of  the 
tides.    This  sestuary,  called  St.  Mowers  creek^  is  the 
lower  part  of  a  large cc^ni^e, and  branches  beti^eenthe 
hills  into  many  smaller  creeks^  which  terminate  other 
combes.     It  is  impossible  to  suppose  that  this  kind 
of  lateral  opening  in  the  land  can  have  been  formed 
by  the  waters  either  of  the  land  or  of  the  sea  ;  for 
the  former  compose  nothing  more  than  a  brook; 
and  as  for  the  sea,  the  current  of  the  tides,  by  which 
only  it   could  have  acted  in  this  opening,  has  no 
other  effect  than  to  make  the  level  of  the  water  with- 
in it  rise  and  fall :  thus  this  a^stuary,  like  all  the 
others  in  the  gulph,  is  almost  filled  up.     Opposite  to 
this  lateral  recess  of  the  land,  the  western  coast  is 
prolonged  by  a  ridge  of  hills,  which  much  contracts 
the  entrance  of  the  gulph,  and  on  the  extremity  of 
which  stands  Pendennis  Castle.     How  could  the 
tDOOCS  have  attacked  the  lands  within  this  long  pro* 
montory,  while,  on  the  contrary,  preventing  their  en- 
trance on  that  side,  it  secures  the  ships  lyifigat 
anchor  before  Fabmmthf  With  respect  to  the  iand' 
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iraters,  including  the  JRfjr/,  their  quantity  is  so  small, 
comparatively  with  the  width  of  the  gulph,  that  their 
effect  is  lost  in  that  of  the  tides,  which,  in  the  road 
of  Falmouth,  as  well  as  in  St,  Mawts  creek,  produce 
little  more  than  the  rise  and  fall  of  the  water.  All 
possibility  of  attributing  to  the  jRar/ itself  the  opening 
oixVi  passage  to  the  sea  is  therefore  entirely  excluded ; 
aud  I  shall  now  give  a  general  proof  that  the  waters 
of  the  sea  and  land  really  produce  here  a  contrary 
effect 

1 1 39.  This  proof  is  found  in  the  history  of  the 
gulph  of  Falmouth,  which  will  furnish  us  with  a  new 
maritime  chronometer :  Mr.  Gwatken  told  me,  tliat, 
for  about  150years  large  vessels  have  had  in  this  gulph 
no  other  port  than  that  oi Falmouth;  whereas  formerly 
they  went  up  to  Truroe^  which  then  enjoyed  a  com- 
merce equally  considerable.  But  by  degrees,  the 
latter  aestuary,  like  all  others,  has  been  so  much 
filled  up,  that  it  is  left  dry  when  the  tides  retire,  and 
can  only,  therefore,  be  ascended  by  small  vessels. 
Falmouth  having  thus  become  exclusively  the  seat  of 
commerce,  this  town  is  consequently  much  increased 
in  size. 

1 140.  Within  the  gulph,  at  some  distance  from 
its  entrance,  there  is  a  phenomenon  which  marks 
the  limit  of  the  respective  actions  of  the  tides  and 
the  land-waters.  At  this  point  a  bar  is  formed,  com- 
posed of  sand  on  the  side  next  the  sea ;  but  the  se- 
diments  of  the  land-waters  are  retained  on  the  inner 
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side,  M'here  they  are  intermixed  with  small  mariner 
bodies,  chiefly  little  branchesof  corallines,  detached  by 
the  waves  from  the  rocks  on  the  coast,  and  brought 
within  the  bar  by  the  tides.  A  lucky  observation  on  the 
borders  of  the  gulph,  during  the  ebb,  led  to  the  dis- 
covery that  tins  mud  might  serve  as  a  good  dressing  for 
the  lands;  on  which  account,  all  that  was  accessible 
at  the  low  tides  having  been  taken  up,  the  same  work 
is  now  continued  under  water.     We  saw  three  barges 
employed  in  it,  with  the  instruments  commonly  used 
for  maintaining  the  necessary  depth  in  ports.     These 
are  long  poles,  which  have  a  sack  at  one  end,  kept 
open  by  an  iron  hoop ;  this  is  dragged  along  at  the 
bottom,  and   raised   by  a  windlass,  when  it  is  per- 
ceived to  be  full.     The  operation  may  be  performed 
12  feet  below  the  surface :  it  is  therefore  cairied  on 
in  every  state  of  the  tide  on  those  parts  of  the  bar, 
where  the  depth  of  the  water  never  exceeds  12  feet; 
but  not  on  the  deeper  parts,  which,   however,  are 
those  where  the  current  of  tlie  ascending  tides  brings 
up  these  corallines,  and  where  the  mud  consequently 
possesses  in  the  greatest  degree  the  fertilizing  quality : 
there  the  barges  work  only  six  hours  at  every  tide, 
from  the  middle  of  the  ebb,  to  the  middle  of  the 
flood  ;  and  this,  at  the  same  time,  produces  tlie  good 
effect  of  preventing  the  increase  of  the  bar. 

I14L  To  the  natural  causes  that  tend  to  fill  up 
this  gulph  is  added  another,  which  renders  the  sedi- 
ments of  the.  laud- waters  much  more  abundant;  this 
is  the  ppec^tion  of  streamings  whereby  tiie  vallies 
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irc  artificially  excavated,  and  a  great  quantity  of 
saod  is  abandoned  to  the  stream.  This  is  carried 
on  chiefly  in  a  vale,  which  I  saw  in  a  subsequezit 
excursion ;  the  stream  employed  falls  into  Carnan 
creek,  on  the  western  side  of  the  gulph,  the  bottom  of 
^hicb  has  been  considerably  raised  by  its^sediments^ 
troond  the  opening  of  that  creek. 

1 142,  The  weather  put  an  end  to  our  observations; 
for  a  heavy  rain  coming  on,  obliged  us  to  seek  slielter, 
^d  the  wind,  contrary  to  us  in  going  down  the  gulph^ 
Soon  drove  us  up  it  into  tlie  small  cove  of  P/7/,  where 
We  had  originally  intended  to  disembark.  This  cove 
forms  a  little  port,  at  which  the  ore  prepared  for 
Smelting  in  this  part  of  Cornwall  is  collected,  and 
shipped  for  JFales,  where  that  operation  is  perform- 
ed with  less  expense,  on  account  of  the  abundance 
of  the  coal.  It  is  very  evident  that  this  recess  in 
the  coast,  which  is  not  the  opening  of  any  streara> 
has  been  produced  by  a  greater  subsidence  of  the 
strata  in  this  part  of  the  western  side  of  the  gulp!j. 
These  strata  consist  of  a  very  hard  schistusy  and 
bear  all  the  characters,  not  only  of  this  latest  catas- 
trophe, but  of  some  anterior  to  it,  in  which  they  were 
first  much  fractured,  and  the  fractures  were  tlieo 
filled  with  white  quartz;  I  saw  some  of  the  veins 
that  were  six  inches  thick  in  the  upper  part,  but 
became  narrower  towards  the  bottom ;  and  after  these 
fractures  had  been  filled  up,  the  strata  underwent 
»ew  catastrophes,  with  angular  motions  of  their 
separated  masses.     It  was  but  two  o'clock  when  Me 
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landed,  and  the  horses  had  not  been  ordered  till 
between  three  and  four ;  so  that,  seeing  the  rain  stop, 
We  determined  to  set  out  on  foot  for  KilUow.  We 
crossed  several  combes  sloping  towards  the  gulph, 
the  opposite  sides  of  which  appeared  to  mo  to  be  of 
different  natures ;  but  the  rain  having  come  on  again, 
we  were  obliged  to  quicken  our  pace,  and  I  could 
not  attend  to  observations. 

1 143.  I  spent  tlie  evening  at  KilliaWy  in  a  manner 
very  agreeable,  and  at  the  same  time  very  useful  to 
me,  as  I  then  formed  a  plan  for  the  succeeding  part 
of  my  journey,  which  several  circumstances  concurred 
to  determine,  Mr.  Nott  had  given  me  a  letter  d 
recommendation  to  the  two  Mr.  Stackhouses, 
father  and  son,  at  their  seat  at  Pendm^es^  in  a  dis- 
trict of  mines ;  and  Mr.  Gwatken  considering  that 
the  mines  whither  the  younger  Mr.  Wilson  was  the 
next  day  to  accompany  me  would  lead  me  towards 
PendarveSy  which  place,  at  the  same  time,  lay  in  mj 
way  to  the  Land's  end,  he  advised  me  to  proceed 
thither  by  that  road,  and  then  to  return  along  the 
southern  coast,  where,  in  Mounl^s  bay,  I  purposed  to 
observe  St.  Mickaefs  mounts  a  kind  of  island  oi 
granitCy  with  schisti  at  its  base,  described  by  Mr. 
Playfair  as  having  crevices  into  which  granite  had 
been  injected  while  in  a  state  o(  fusion.  Mr.  Da  vies 
GiDDr,  a  gentleman  who  resides  at  Trcdrca^  not  fai 
from  that  bay,  and  is  particularly  acquainted  with  all 
the  circumstances  relating  to  the  mines  in  this  country^ 
happened  to  be  then  on  a  visit  to  Mr.  Gwatken; 
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Having  read  Mr.  Playfair's  work,  and  remembering 
this  remark,  he  expressed  bis  desire  to  observe  St. 
Mchaets  mount  with  me ;  and  I  agreed  with  great 
pleasure  to  the  proposal.  It  was  therefore  neces- 
sary to  fix  a  time  for  our  meeting  on  that  spot,  which 
was  to  be  at  low  water,  as  it  is  tlien  only  that  these 
schisti  are  uncovered ;  Mr.  Giddy  and  Mr.  Gwatken 
calculated  the  time  when  I  might  be  there ;  and  in 
consequence  they  formed  an  itinerary  for  me,  day  by 
day,  according  to  which  I  was  to  be  on  the  coast  of 
Mounfs  bay^  opposite  to  the  island,  on  the  28th  at 
eleven  o'clock  in  the  morning.  Having  made  this 
appointment  with  me,.  Mr.  Giddy  was  so  good  as  to 
invite  me  to  return  with  him  from  that  place  to 
Tredrea,  whence  he  proposed  to  accompany  me  after- 
wards in  some  other  observations. 

1144.  lam  now  entering  into  the  district  of  the 
mines  in  Cornwall^  where  I  shall  be  for  some  time 
detained,  as  it  afforded  me  various  objects  of  obser- 
vation ;  what  I  shall  relate  will  but  little  concern 
nuneralogi/,  a  particular  science  of  which  the  detaib 
are  inexhaustible ;  I  shall  therefore  consider  it  only 
in  its  connexion  with  Geology ^  and  here  principally 
with  reference  to  the  questions  respecting  gi^anite. 
It  may  have  been  seen  in  my  Elementary  Treatise^ 
that,  since  BufFon  published  his  system,  a  great  ques- 
tion has  been  agitated  under  various  forms,  the  deci- 
sion of  which  is  of  the  utmost  importance  in  the  His-' 
iory  of  the  Earth  ;  namely,  whether  it  is  possible  to 
ascend  in  that  history,  by  precise  monuments^  to  an 
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epoik  wheresit  must  have  comjiienced  the  (Sp^r^tions  of 
physical  causes,  from  the  succession  of  which  has 
resulted  the  pre.yew^  j/«/e  of  our  globe.  '  With  res- 
pect to  this  object,  I  have  adopted,  with  full  convic- 
tion, the  system  of  M*  de  Saussurc,  who  considered 
the  chemical  precipitation  of  the  crystals  of  which 
granite  is  composed  as  having  produced  the  first  class 
of  our  known  mineral  strata  ;  and  in  the  above  men- 
tioned Treatise^  from  p.  46  to  the  end  of  the  prelimi- 
nary  Discourse,  I  have  traced  the  analytical  and 
synthetical  steps,  by  which,  in  following  the  track  of 
evident  monuments,  the  connexion  is  established 
between  iki^present  state  of  the  earth,  and  this^W/ 
of  the  operations  produced  in  its  mass  by  known 
physical  causes;  whereby  a  great  light  is  thrown 
upon  Geology. 

1 145.  Among  the  hypotheses  in  opposition  to  this 
system,  the  Hutlonian  theory  is  the  most  modern  of 
those  which  deserve  any  notice,  and  it  contains  the 
greatest  number  of  real  fects ;  but,  at  the  same  time, 
it  not  only  virtually  obstructs  every  avenue  to  the 
investigation  of  any  assignable  commencemetit  of  the 
operations  of  known  physical  causes  on  our  globe ; 
but  the  impossibility  of  such  a  determination  is  even 
one  of  its  tenets.  It  is  supposed  in  this  theory,  as 
I  have  already  had  an  opportunity  to  explain,  that 
geological  monume?its  lead  only  to  discover  a  succes- 
sion, without  any  accessible  beginning,  of  continents 
formed  of  the  disintegrated  materials  of  each  other ; 
and  that  these  materials^  having  been  spread  over 
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the  bottom  of  the  sea,  and  having  produced  these 
nuneral  strata,  of  the  same  nature  as  those  which, 
being  indurated  by  an  internal  heat,  compose  our 
^f  preseut  continents,  this  same  heat,  after  a  certain 
^ '  time,  produced  vapours  capable  of  raising  these 
strata  above  the  level  of  the  sea.  But,  during  such 
an  operation,  this  crust  of  indurated  strata  could  not 
buthavc^becn  broken,  and  reduced  into  a  multitude 
of  dbunited  masses ;  how  then  did  it  happen  that 
these  vapours,  the  expansive  force  of  which  was  no 
less  necessary  to  support  the  broken  vault  than  to 
lift  it  to  this  height,  did  not  leave  it  to  fall  down 
ag^,  by  their  dissipation  through  the  fractures  ? 
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1146.  It  is  here  that  the  question  enters  which 
particularly  concerns  the  nature  of  granite.    Neither 
Dr.  Hutton  nor  Mr.  Playfair  have  mentioned  the 
above  direct  objection  to  their  system  of  elevation; 
but  they  try  to  guard  against  it  by  raismg  up  under 
the  strata  a  matter  infusion,  in  order  to  close  their 
faiures,  and  thus  prevent  the  escape  of  the  expan^ 
I     sihle fluids ;  for  which  purpose  they  have  had  re- 
course to  granite,  with  porphyry  and  other  contem-. 
porary  mineral  substances.     Now  first,  if  these  sub-' 
stances  had  been  thus  raised  up  in  a  state  oi  fusion^ 
they  ought  not  themselves  to  be  found,  in  strata ; 
these  authors,  therefore,  pretend  that  they  are  not 
stratified.     And  yet,  besides  the  positive  proofs  ad- 
duced in  the  Elementary  Treatise  of  the  stratification 
of  all  these  substances,  I  have  here  given,  in  this  very 
country  to  which  Mr.  Playfair  refers^  a  new  example 
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of  the  same  fact,  with  respect  to  granite^  in  the  hill 
nedxSt.  Columb. 

1147.  But  I  intended  to  verify  this  hypothesis 
under  another  point  of  view.     If  graiiiie  in  fusion 
had  been  raised  up  beneath  the  strata  at  the  time 
when  they  were  Jractured  and  dUlocated  by  their 
very  elevation^  as  it  must  have  been  then  in  a  soft 
state,  it  could  not  itself  have  been  fractured.    No^ 
I  have  been  informed  that  the  xeins  or  loads^  as  they 
are  called  in  Cornwall^  which  are  acknowledged,  ia 
the  Huttonian  theorj/y  to  have  heex\  fractures^  filled 
up  with  other  substances ;  that  these  fractures^  I  say, 
pass  directly  from  the  schist  us  into  tlie  granite ;  a  cir- 
cumstauce  that  alone  would  overthrow  the  hypothesis. 
This  then  was  the  principal  object  which  had  brought 
me  into  the  district  of  the  mines  in  Cornwall,  and 
had  particularly  rendered  me  desirous  to  observe 
St.  Jktichaefs  mount,  where  Mr.  Playfair  thought  he 
had  found  an  immediate  proof  Xh^X  granite,  in  a  state 
oi  fusion,  had  been  injected  into  the  crevices  of  tlie 
schisti ;  which,  in  fact,  should  have  been  everywhere 
the  case.     This  preliminary  exposition  of  tlic  cliief 
objects  of  my  observations  in  Ccrnxcall  will  much 
abridge  my  remarks  in  the  course  of  my  naa^tion. 

July  28 /A.  Mr.  Wilson  came  in  the  morning  to 
Kil/ion\  whence  we  set  out  together  at  eleven 
o^clock ;  he  was  on  horseback,  and  I  followed  him  in 
my  chaise.  In  our  way  we  came  to  the  vale  of 
Carmwy  wheix;  flows  the  small  river  Cam,  which  is 
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employed  in  the  great  streaming  work  already  men* 
tioncd,  and  which  enters  the  gulph  of  Falmouth  by 
Caman  creek.  It  appears  that  not  only  the  Romans, 
imt  the  PhcBnicians  before  them,  carried  on  this 
work  in  the  same  vale,  and  in  others  similar  to  it, 
and  that  this  was  all  which  they  knew  of  the  tin  of 
C^nici^ai/; -hence  the  vale  of  Carnan  is  almost  entire* 
ly  exhausted :  Mr.  Gwatken  had  told  me  in  what 
part  of  it  tlie  work  was  still  continued  near  the  gulph, 
and  I  came  that  way  in  my  return, 

1148.  On  our  arrival  at  the  spot  to  which  Mr.' 

Wilson  conducted  me,  cdled  IFheal  Unity,  (JVhcal 

aignifying  mine  in  the  Cornish  language,)  he  recom« 

uiended  me  to  Mr.  Davts,  the  captain   of  these 

ai^,  who  readily  undertook  to  give  me  whatever 

Ciplanations  I  might  desire,  as  well  as  directions  for 

Continuing  my  journey.     Near  the  shafts  in  which 

the  pumps  work,  and  by  which  the  materials  are 

broi^t  out,  I  saw  large  heaps  of  the  latter,  where 

Kf  r.  Davys  pointed  out  to  me  the  fragments  of  the 

ioadf  or  metallic  vein,  with  its  various  metalliferous 

parts ;  but  1  was  most  interested  in  the  fragments  of 

the  strata  crassed  by  tlib  loadj  among  which  Mr. 

Davys  shewed  me  those  of  the  granite^  whereiu 

they  were  tlien  following  it.     I  shall  not  enter  here 

into  details  respecting  this  object,  because  what  was 

told  me  by  Mr.  Davys  was  confirmed  to  me  elsc^ 

^here  with  additional  circumstances;  and  I  shall 

then  present  the  whole  under  one  general  point  of 

WW. 
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1 1 49.  Taking  from  hence  the  road  to  Pendafxeh 
1  first  crossed  a  vale,  in  which  is  tlie  issue  of  the  adit 
or  drain  of  the  above  mines.     This  is  the  lowest 
point  in  its  neighbourhood  whence  it  has  been  possi^ 
ble  to  pierce  towards  the  shaft,  in  order  to  receive  the 
water  from  the  pumps,  and  thus  shorten  its  columOi 
to  spare  the  force  that  would  be  requisite  to  raiijc  it 
up  to  the  mouth  of  the  shaft.     I  tlien  passed  over 
a  high  hill,  beyond  which  is  Redruthy  a  small  town 
built  on  the  opposite  slopes  of  the  following  vale,  near 
another  district  of  mines  to  the  left  of  the  road.    On 
that  side,  I  saw  a  hill  absolutely  insulated,  rising  from 
the  ground  in  the  form  of  the  roof  of  a  long  buildings 
an  old  tower  at  one  end  appearing  like  the  chimney. 
In  several  parts  of  this  hill,  which  is  called  Cam  Bre^ 
are  seen  rocks  of  granitCj  and  on  its  slripe,  covered 
witli  grass  and  heath,  are  scattered  a  great  many 
blocks  ;  as  I  observed  afterwards  in  passing  by  it* 
If  Mr.  Playfair,  in   travelling  through  tliis  county» 
had  been  attentive  to  the  phenomena  which  it  ofiets 
to  the  view,  he  would  also  have  found  here  an  exam- 
ple of  what  I  have  opposed  to  the  hypotliesis  that 
granitCy  though  raised  up  under  the  strata^  and 
penetrating  them  in  its  state  ofjusiorif  was  yet  pr^ 
vented  from  flowing  out  as  a  lava,  by  the  schistuh 
with  which  he  imagines  it  to  have  been  still  covered* 
Since  the  continent  has  existed,  Cam  Bre,  being  tX^ 
highest  ground  throughout  a  great  extent  of  country* 
can  have  been  exposed  only  to  the  immediate  actic^^ 
of  the  drops  of  rain  which  nourish  the  grass  th^ 
grows  on  it ;  thus  it  ci^nuot  be  supposed  that  tt^^ 
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n)cb  ai  granite  J  rkiiig  oq  this  as  well  as  on  the  other 
emiDences  already  described,  could  ever  have  had  a 
covering  of  schistus,  subsequently  destroyed  by  at- 
mospherical causes.  In  these  hills,  therefore,  ap- 
pears another  of  the  symptoms,  so  frequent  in  tliis 
country,  of  the  ruptures  and  angular  motions  of  all 
the  iiraiay  including  those  of  granite. 

1 150.  At  six  o'clock  I  arrived  at  Pcndarvts,  one 
of  the  places  where  I  particularly  experienced  that 
gemibe  hospitality,  on  account  of  which  I  shall  al- 
ways remember  Cornwall  with  peculiar  gratitude. 
Air  Stackhouse  had  given  up  this  estate  to  his  son, 
Air.  £.  W.  Stackhouse ;  but  was  here  himself,  at  my 
arrival,  with  his  lady  and  daughters,  to  spend  the 
summer ;  and  I  much  enjoyed  the  very  pleasing  sight 
of  a  family  rendered  so  happy  by  the  union  which 
prevails  in  it    There  are  mines  in  the  lands  belong- 
ing to  Pendaroes ;  and  Mr.  Stackhouse  has  besides 
had  great  concerns  ui  other  mines  in  the  neighbour- 
hood ;  hence  he  is  very  well  acquainted  witli  the  inte- 
lior  part  of  the  ground,  wherever  it  has  been  opened 
to  seek  and  follow  the  loads.     I  explained  to  him  the 
point  of  view  under  which  these  researches  interested 
me :  and  he  was  so  good  as  to  inform  me  of  many 
important  facts,  conformable  to  what  I  had  already 
learnt  firom  Mr.  Davys,  but  accompanied  with  more 
details.     Here  therefore,  from  very  certain  informal 
tion,  I  shall  give  a  general  idea  of  the  phenomena  of 
most  of  the  mines  of  this  part  of  Cormvall,  as  well  as 
of  the  manner  of  working  them ;  and  the  particulars 
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^liith  I  shall  afterwards  relate  will  become  confirma- 
tions of  this  previous  statement 

1151.  The  first  circumstance  which  I  asked  Mr, 
Stackhouse  to  explain  to  nie  was  one  that  had  sur- 
prized me  ever  since  I  had  had  occasion  to  know  ia 
M  hat  the  chief  product  of  the  mines  of  Cornwall  at 
present  consisted.  This  county  was  famous  in 
ancient  times,  as  it  still  is  on  tfie  continent,  on 
account  of  its  tin;  and  yet,  having  become  ac- 
quainted with  some  gentlemen  wlio  were  interested 
in  the  Cornish  mines,  I  had  heard  them  speak  chiefly 
of  copper.  ^J'he  solution  of  this  difficulty  whicli 
was  given  to  me  by  Mr.  Stackhouse,  will  afford 
a  verv  interestini;  definition  of  the  nature  of  tliC 
loads. 

1 152.  The  mines  could  not  formerly  be  worked 
far  below  the  adits ;  tin;  streams  of  water  in  tli« 
combes  being  very  small,  and  incapable  of  moving 
deep  pumps.     All  tlie  loads  come  up  to  the  surfiacei 
as  well  on  the  hills,  as  on  the  slopes  towards  thd 
vales  ;  but  their  section  is  there  covered  with  a  thick 
loose  soil.     When  these  loads  were  disco vei'cd  bj 
the  first  miners,  (I  shall  mention  in  the  sequel  bj 
what  external  signs,)  they  were  attacked  from  abov'^t 
and  worked  to  as  great  a  depth  as  was  pennitted  by 
the  means  at  that  time  employed  for  discharging  tb* 
waters.     Now  the  only  metallic  product  then  yielded 
by  most  of  these  loads  consisted  to  a  certain  depth  o( 
tin,  mixed  with  a  great  doid  of  iron  ore,  which  it  was 
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nedessary  to  separate  from  the  former ;  and  belaif 
tills,  down  to  the  adiU,  the  tin  ore  was  mixed  with 
fyyrites^  in  this  country  called  mamlic.  This  tin, 
together  with  the  grains  separated  from  the  sand  by 
^Ireamingy  was  for  a  long  time  considered  as  the 
^vi'hojic  metallic  product  of  Cornwall.  Below  tht 
midits  was  founds  mixed  with  the  tin^  another  mineral, 
^:alled '  by  the  miners  podcr^  which  spoiled  the  tin  in 
'fthe  smelting ;  and  on  account,  as  well  of  the  in- 
fcreasinf;  quantity  of  this  mineral,  as  of  the  difficulty 
^  discharging  the  waters^  they  gave  up  working  the 
first  loadsy  and  sought  for  others,  which  they  succes- 
sively abandoned  for  the  same  reasons.  Thus,  as 
"^'ill  be  seen,  the  want  of  sufficient  mineralogical 
IcQowledge  in  Cornxvall  caused  the  loads  to  be  forsa- 
Icea,  at  the  very  point  where  what  is  now  become  the 
chief  metallic  product  of  this  country  was  attained. 

1153.  The  mineral  here  called /Wcr  was  however 
known  in  other  parts  of  England  to  be  a  rich  copper 
ore.  About  the  year  1735,  Mr.  Coster,  a  miner- 
^alogist  of  Bristol,  who  had  married  a  lady  from 
Cornwall^  came  into  this  county  to  visit  her  relations ; 
bappeniug  to  go  to  a  mine,  where  he  observed  this 
poder  among  the  heaps  of  rubbish,  he  asked  m  liy  it 
%vas  tlius  thrown  away ;  and  the  miners  telling  him 
that  it  spoiled  the  ^/w,  he  saw  that  they  did  not  know 
what  it  was.  He  then  inquired  whether  there  was 
much  of  it  in  the  loads;  and  being  answered  that,  as 
they  went  down  lower,  it  increased  in  abundance,  so  • 
much  as  to  oblige  tlicui  to  abandon  their  work,  ho 
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formed  the  design  of  converting  it  to  his  own  advan- 
tage.    He  told  the  captains  of  the  mines,  that  be 
thought  he  could  make  some  use  of  this  mineral, 
provided  they  would  let  him  have  a  sufficient  quan- 
tity of  it ;  and  as  they  said  that  they  could  furnish  him 
with  a  large  supply,  if  tliere  was  any  profit  to  be 
gained  by  it^  he  made  a  bargain  with  the  owners  of 
several  mines  for  the  whole  quantity  taken  out  thence, 
at  so  much  per  ton,  stamped,  washed,  and  shipped  in 
vesseb  which  should  land  it  at  Bristol.     The  price 
agreed  on  paid  little  more  than  the  expenses  of 
working;    but  it  afforded  means  of  employing  the 
miners  when  out  of  work;    and  coal  being  at  that 
time,  as  I  had  occasion  to  say  in  a  former  journey, 
at  a  low  price  in  the  neighbourhood  of  BrisioJy  be- 
cause it  was  still  found  not  far  below  the  sur&ce, 
Mr.  Coster  continued  for  a  long  time  to  profit  by  die 
ignorance  of  the  Cornish  miners,  enriching  himself 
by  the  copper  which  he  extracted  from  their  ptwfer. 
But  this  could  not  always  be  concealed :  it  came  at 
last  to  be  known  in  Cormvall  that  he  had  a  copper 
foundery;  and  a  Cornish  founder,  going  thitherto 
examine  how  it'was  managed,  gave  an  account,  oft 
his  return,  of  what  he  had  observed :   trials  were 
made ;  the  working  of  the  mines  formerly  abandoned 
was  resumed ;  and  thus  their  product,  which,  in  the 
upper  part,  had  consisted  of  /iw,  was  now  changed 
into  copper.     But  after  a  while,  the  miners  were 
stopped  by  the  want  of  running  water  to  move  the 
pumps  below  a  certain  depth.     They  had  then  re- 
course to  the  steam-engines,  as  formerly  constructed, 

and 
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ind  were  thus  enabled  to  go  on  for  a  certain  time ; 
when  they  were  again  stopped  at  the  depth  below 
which  these  engines  could  no  longer  act.  At  last, 
the  steam-engine  invented  by  Mr.  James  Watt, 
and  adapted  to  this  purpose  by  the  genius  of  its  inven* 
lor  and  of  his  partner  Mr.  Matthew  Boultok, 
came,  as  I  may  say,  to  give  a  new  life  to  the  Cornish 
naoes,  which  have  ever  since  continued  to  enrich  the 
country  by  their  product  in  copper ^  the  titty  still  taken 
out  of  some  mines,  now  constituting  but  a  small  part 
of  the  metallic  revenue  of  the  county. 

1 154.  I  must  here  stop  for  a  moment,  to  consider 
the  result  of  these  facts.     Had  they  been  known  to 
Dr.  Hutton,  how  could  he  have  supposed  the  gangut 
.of  the  veins  to  be  a  melted  matter  which  had  been 
hjected  from  below  into  the  fractures  produced  in 
the  strata  by  their  elevation  f  For  in  the  first  place, 
according  to  his  system  timt granite  was  raised  up  in 
fmon  under  the  strata^  ought  not  all  these  fractutes 
to  have  been  filled  with  the  latter  substance,  as  Mr* 
I^layfair  believes  he  saw  to  be  the  case  with  those  in 
Ihe  schisti,  at  the  foot  of  St.  MichaeVs  mount  f  But 
besides,   substances  brought  into  fusion  under  the 
ftratOj  by  an  internal  heat  of  the  globe,  must  neces- 
larily  possess  the  same  homogeneity  which  prevails 
in  the  granite,  supposed  to  be  one  of  their  number. 
Whence,  then  could  have  arisen    these  difierences 
found  in  the  nature  of  the  loads,  when  they  are  fol- 
lowed from  above  downwards?  For,  to  say  nothing 
of  the  variety  of  the  crystals  of  quartz  and  spar  of. 
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Xfhi<h  tixegangue  is  principally  cbtnposed)  the  tin  ore 
Biixed  with  ifvn  ore  is  iiere  first  found  at  the  top  in 
great  abundance ;  below  this,  the"  former  is  mixed 
with  sulphurous  pyrites;  still  lower,  it  dimiubbes 
in  quantity,  and  a  copper  ore  is  found ;  which  at  last 
so  greatly  prevails,  that  tlie  loads  are  no  longer 
worked  on  any  other  account  And  what  still  fa^ 
ther  adds  to  the  ihipossibility  of  tlie  above  explana* 
tion,  (as  will  be  seen  in  the  sequel,)  is  that  there  are 
loadSf  witliin  small  distances  of  each  other,  some  of 
which  furnish  only  ti/ij  and  some  only  copper. 

1155.  We  shall  probably  never  understand  tht 
ipeafic  affimties  which  produced  the  gonguc  of  the 
veins  in  the  primordial  liquid,  by  successive  precipir 
tatims  against  the  sides  of  the  jLfsures  which  the 
strata  had  undergone ;  because  the  composition  of 
this  liquid  has  never  existed  but  once  on  our  globei 
and  the  greater  part  of  its  ingredients  has  been  dis« 
tributed  in  the  miaei^al  strata  and  in  the  atmosphere^ 
the  water  of  the  present  sea  being  only  its  residuum. 
But  our  chemical  operations  give  examples  of  ana- 
logous processes,  by  aggregations  of  substances  sue* 
cessively  differing  from  each  other,  against  the  sides 
of  the  vessels  in  which  substances  contained  in  liquids^ 
whetlier  artificial  or  natural,  arc  made  to  crystallize : 
and  moreover,  (as  has  been  shewn  by  M.  Werner 
with  more  details  than  1  jyave  in  my  first  work,) 
veins  bear  indubitable  marks  of  having  been  filled  bv 
a  successive  stratijication  against  the  sides  of  the 
Jissurcs ;  and  tliese  opposite  layers,  meeting  in  the 
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middle  of  the  interval,  have  there  left  die  spaces 
wherein  are  found  the  druses  of  different  crystals^ 
that  form  the  ornftment  of  cabinets.  There  is  there* 
fore  a  clue  to  this  operation,  when  considered  as 
having  taken  place  in  the  Uqwd  which  originally 
covert  the  globe ;  while  there  is  none  to  the  idea 
that  substeuAces  in  fusion  under  the  strata^  having 
been  raistd  up  with  tliem,  and  introduced  into  the 
fiuurcs  necessarily  produced  in  them  by  this  very 
operation,  should  be  found  differing  so  greatly  from 
each  other,  at  different  heights,  and  likewise  so  dis- 
nmilar  to  granite^  which  is  supposed  to  have  been 
iified  up  at  the  same  time. 

1155.' a.  Against  this  system  of  the  formation  of 
nns  hy  precipitations  in  tiiQ  Jissures^  an  objection 
bad  been  made,  whicii  falls  likewise  on  the  Huttonian 
Theory,  and  with  regai*d  to  which  that  theory  is  with- 
out resource.  M.  Werner  and  I  ha4  concurred  in 
the  above  system ;  and  during  my  travels  in  Germany, 
(intended  for  future  publication,)  I  went  to  sec  him 
tt  Fregberg^  where  he  shewed  me  those  phcbomeaa 
of  the  veins  on  wliich  he  bad  founded  it,  similar  to 
^rs  that  I  had  seen  in  the  Hartz.  The  objection 
^  questbn  was  deduced  from  the  strong  inclination 
^some  veins  of  great  thickness;  whence  had  been 
coQcluded,  first,  ihsxjissures  could  not  possibly  have 
i^^  made  in  this  situation,  having  such  a  distance 
^tween  their  sides^  since  there  was  no  cause  capable 
^f  raising  the  uppermost  mass :  and  that,  fiarther, 
apposing  that  these  fissures  might  have  been  pro- 
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duced  by  any  momentary  cause,  still  nothing  could 
have  supported  the  uppermost  mass  during  the  time 
which  must  have  been  necessary  for  filling  them  with 
precipitations  against  the  roof  and  the  xoally  or  the 
upper  and  lower  sides  of  the  interval.  This,  I  say, 
it  an  objection  against  which  the  Huttonian  theory 
has  no  resource,  and  it  has  appeared  so  strong  to 
some  mineralogists,  that,  not  perceiving  any  mode 
of  explaining  a  formation  of  the  veins  posterior  to 
that  of  the.  mountainsy  they  have  imagined  4he  latter 
to  have  been  formed  originally  with  their  veins;  an 
easy  expedient  for  cutting  the  Gordian  knot;  and 
among  other  mineralogists,  M.  Charpbntier,  who 
was  well  informed  respecting  all  the  details  of  mi- 
neralogy, and  was  the  colleague  of  M.  Werner  in  the 
directorship  of  the  mines  of  Freybergj  adopted  this 
idea*  But  in  my  system  there  is  no  difficulty  on  this 
point,  as  I  shewed  in  a  letter  to  M.  de  la  M^tberie, 
who,  though  tiimself  of  the  above  opinion,  yet  pub- 
lished my  letter  in  his  Journal  de  Physiqut.  The 
veins  resulted  from  the  firat  catastroiphcs  of  the  stfsta, 
in  which  the  ^<ni^j  were  nearly  %?^r//ca/;' and  con- 
tinuing for  some  time  in  that  position,  they  weiesoe- 
cessively  filled  with  their  gangue.  The  next  catu- 
trophes  were  more  considerable ;  tliey  produced  new 
fractures,  with  unequal  subsidences ;  the  separated 
masses  underwent  angular  movamnts,  and  thus  tbe 
veins  contained  in  them  were  broken  and  incML 
I  shall  return  to  this  explanation,  when  I  describe 
the  phenomena  of  the  Cornish  loads ;  but  first  I  sbiU 
relate  what  Mr,  Stackhouse  told  me  respecting  tbe 
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mumer  in  which  those  loads  were  sought  for  by  the  . 
indeDt  miners,  on  tlie  summits  of  the  hills,  where 
tbdr  section  is  commonly  covered  to  a  great  thick- 
ness by  the  rubbish  of  the  strata ;  and  this  will 
afterwards  lead  me  back  to  the  effects  of  the  catas- 
trophes of  the  latter. 

U56.  On  some  parts  of  the  surface  of  the  hills  in 
Cornwall  were  scattered  small  masses  of  tin  ore, 
there  called  shodes,  which  those  miners  considered 
as  an  indication  that  some  load  was  near*  When 
Aey  accidentally  found  a  shode  in  the  grass,  they 
marked  the  spot  with  a  stick,  and  then  carefully 
examined  the  neighbouring  ground.  On  meeting 
with  a  second,  they  placed  there  another  stick,  and 
co&tmued  the  search.  If  afterwards  they  came  to  a 
third  shode,  or  several  more,  and  the  sticks  with 
which  they  had  marked  all  these,  appeared  to  be 
nearly  on  the  same  line,  they  no  longer  considered  it 
ai  working  at  random,  to  dig  through  the  loose  soil 
coQusting  of  rubbish  ;  and  very  often,  when  that  was 
deared  away  down  to  the  strata  themselves,  the  upper 
section  of  a  load  was  found  on  some  points  of  this 
Kne.  The  same  mode  of  search  is  no  longer  em- 
ployed, as  I  shall  relate  in  the  sequel ;  but  some 
kads  are  still  worked,  which  are  known  to  have  been 
discovered  by  their  shodes.  This  phenomenon  shews 
iQore  and  more  what  has  already  been  proved  by  ex- 
amples on  the  hills  of  Roscarrock  and  St.  Colutnb, 
that  it  is  not  by  any  of  the  causes  now  acting  on  the 
cimtinents  that  the  stony  hills  have  been  covered  with 
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a  soil  fit  for  vegetation^  which  running  waters  aror 
constantly  carrying  to  the  sea,  as  is  supposed  iu  the 
Huttonian  theory ;  but  that  this  rubbish  was  produced 
by  tlie  latest  convulsions  of  the  strata, 

1 157.  I  return  to  these  catastrophes,  which,  as  X 
have  said,  broke  and  inclined^  not  only  ttie  strata 
themselves,  but  the  veins  contained  in  them,  already 
filled  with  \ht\v  gajigue.  Tiiis  effect  is  evident  from 
the  changes  of  relative  level  in  the  parts  of  xh^fcans 
separated  by  these  fractures,  and  from  the  new  sub- 
stances filling  up  the  latter,  which,  in  some  countiies 
of  mines,  are  called  false  veinSy  and  in  Cormvall^ 
cross  courses  ;  the  reason  of  the  latter  denomination 
is  a  remarkable  one.  The  direction  of  the  fint 
fractures  containing  the  true  Teins^  or  loads^  is  her? 
nearly  east  and  west ;  while  that  of  the  cross  coursa 
is,  in  general,  north  and  south,  so  that  they  intersect 
the  loads  almost  at  right  angles.  Now  with  respect 
to  these  cress  courses^  Mr.  Stackhouse  gave  me  the 
following  information :  they  are  of  three  kinds,  dis- 
tinguished by  their  contents.  Those  of  one  kinc^ 
sometimes  twenty  or  thirty  feet  wide,  are  filled  with 
a  porphyria  matter,  which  is  one  of  the  substances 
called  elwan  in  this  county;  these  are  commonly 
termed  quarries^  because,  seldom  containing  any  me* 
tallifergus  substances,  they  are  worked  for  buUdtng 
stone.  A  second  kind  contains  various  ores,  such  as 
kadj  antmovifj  and  bismuth ;  and  sometimes  these 
are  mixed  with  tin  and  copper  ores.  A  third  kind  is 
f^\cA  fuciesiy  which  is  the  name  given  to  the  false 
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wnsin  the  mines  of  Gernumy  ;  these  are  filled  only 
with  toft  claifj  and  arc  very  useful  in  the  Comisii 
mines,  as  I  shall  soon  explain.  Tlicre  is  still  a  fourth 
class  oi  fractures,  not  in  any  fixed  directioa:  these, 
which  arc  narrow  and  filled  with  quartz^  are  called 
gosons;  and  however  small  the  distance  between  their 
jidej,  the  strata  and  the  loads  have  there  also  changed 
tbeir  relative  level,  a  chanire  shewing  that  these  frac* 
luresy  like  the  others^  have  passed  through  all  the 
Urata. 

1158.  It  thus  appears  that,  in  tlie  catastrophes 
which  broke  the  loadsy  the  separated  masses  of  the 
9trata  containing  them  underwent  unequal  suhsiden- 
ces  and  angular  movements ;  so  that  when,  in  fol- 
lowing a  load,  it  is  found  to  be  intersected  by  a  cross 
course,  its  continuation  bevond  the  latter  must  be 
sought  for  either  above  or  below  the  point  of  its  level 
before  this  interruption ;  and  most  commonly,  there 
is  also  a  chantjc  in  its  incUuation.  These  fractures 
have  been  considerably  posterior  to  those  in  which 
thefoflrr/y  were  formed,  supposed,  in  the  Huttouian 
theory,  to  have  been  produced  in  the  act  of  the 
tkvafion  of  the  strata^  and  closed  by  melted  granite^ 
in  order  to  prevent  the  dissipation  of  the  Jien/  vapour 
which  elevated  the  mass ;  but  this  mass  has  been  also 
entirely  broken  through  by  the  fractures  forming  the 
cross  courses :  must  not  then  a  fresh  quantity  of 
graidie  hiavc  been  melted  and  raised  up  through  the 
•pace  left  under  the  strata,  for  the  purpose  of  closin:; 
tbwcncw  passages  likewise  against  tlic  escape  of  ihit 
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vapour  f  It  will  be  seen,  when  I  shall  come  tp  the 
loads  themselves,  how  impossible  it  is  to  maintain  this 
idea  of  the  granite  infusion  ;  but  I  must  first  explain 
in  what  manner  the  Jhickens  are  useful  in  mines. 

1 159.  The  first  usie  of  this  kind  of  cross  course  is 
with  respect  to  the  seeking  for  new  loads,  which  is 
now  carried  on  in  the  following  manner :  the  clay, 
being  easily  pierced  through,  is  removed  along  one. 
side  of  the  fracture,  and  it  is  then  seen  whether  the 
strata  are  intersected  by  any  other  load;  many  new 
loads,  some  of  them  very  rich,  have  been  thus  dis- 
covered. But  it  is  only  above  the  level  of  the  aiUik 
that  this  operation  is  performed ;  because,  at  a  greater 
depth,  the  ^uckens J  even  when  their  thickness  is  re- 
duced  to  an  inch  or  two,  form  the  security  of  parti- 
cular mines  against  the  waters  of  those  adjacent  to 
them.  It  is  not  the  same  in  England  as  on  the  con- 
tinent, where  the  nunes  belong  of  right  to  the  sove- 
reigns, and  are  therefore  worked  under  a  direction 
which  has  more  extensive  views,  and  is  in  all  respects 
more  advantageous.  Directors  of  the  mines,  and 
bodies  of  miners  with  their  officers,  are  kept  constant- 
ly in  pay,  and  thus  maintained  in  carrying  on  the 
work,  even  at  times  when  the  product  of  the  mines  b 
very  small ;  because  it  is  known  by  experience  that, 
after  these  periods,  during  which  the  expense  exceeds 
the  profit,  the  work,  well  directed,  leads  either  to 
the  discovery  of  new  veins^  or  to  richer  parts  of  the 
same  vein,  which  abundantly  compensate  for  past 
losses.     But  in  England,  as  I  have  already  explained. 
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the  mines  belong  to  the  lords  of  the  manors^  who 
themselves  seldom  work  them ;  thui^  they  pass  into 
the  bands  of  adventurers,  who  work  for  their  own 
profit  and  at  their  own  expense,  giving  to  the  lord 
such  a  portion  of  the  ore  as  is  agreed  on,  and  who 
are  at  liberty  to  abandon  the  mine  whenever  they 
diusQ ;  a  certain  space  being  marked  out  on  the  sur^* 
liice  of  the  ground,  under  which  they  may  work  to  as 
great  a  depth  as  they  shall  think  convenient.    The 
hmk  commonly  pass  through  several  estates;  and 
sometimes  also^  on  the  same  estate^  different  parts  of 
fte  same  load  are  worked  by  several  companies  of 
adventurers.     Now  if  the  districts  of  these  different 
companies  do  not  happen  to  be  separated  hyfluckens^ 
txA  if  one  company,  coming  to  a  part  of  the  load 
'Aich  no  longer  pays  the  expenses,  determines  to 
ibeodon  it,  the  pumps  being  there  no  longer  kept  in 
QKAion,  the  water  rises  and  tushes  down  into  the 
neighbouring  mines,  where,  the  load  being  richer, 
the  work  is  still  going  on ;  and  the  increased  expense 
tf  pumping  out  this  additional  quantity  of  water  then 
readers  it  necessary  to  abandon  the  whde  extent,  as 
fcr  as  the  m^Jitflucken,  unless  the  part  which  the  first 
company  has  resolved  to  give  up  can  yield  something 
towards  lessening  this  increase  of  expense ;  in  which 
case,  those  who  wish  to  continue,  agree  to  purchase 
the  right  of  the  other  adventurers. 

1160.  But  to  return  to  the  nature  of  the  granite^ 
^Mch,  in  lliese  mines,  is  our  principal  object.  To 
that  hypothesis  of  the  Huttonian  theory^  wherein  it  is 
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considered  as  a  substance  in  fusion  rtased  up  under 

the  St  rata  J I  have  hitherto  opposed  only  these  difTereot 

kinds  of  cross  courses,  (including  the  gosonSf\yfhkh, 

passing  through  the  indurated  granite^  have  opened 

new  issues  to  the  interior  expansible  fluids  ;  so  that, 

\i\hose  fluids  had  raised  up  the  strata  in  the  form  of 

a  vault,  of  which  the  fissures  had  been  filled  up  with 

mcllcd  granite,   this  vault  would   necessarily  have 

fallen  in,  when  new  openings  were  thus  occasioned 

in  it.     But  if  the  loads  themselves,  which  are  formed 

in  fractures  supposed  to  have  been  produced  in  the 

first  elevation  of  the  continents,  pass  also  through  the 

granite  as  well  as  the  schist i,  the  former  must,  at  that 

time,  have  been  as  solid  as  the  latter.    It  is  therefore 

to  the  loads  that  we  must  now  proceed,  in  order  to 

examine  the  strata  through  which  they  pass;  and 

here  again  I  shall  first  mention  the  information  givoi 

me  by  Mr.  Stackhouse,  confirming  it  afterwards  by 

the  particular  descriptions  of  difierent  mines. 

1161.  The  following  are,  in  this  respect,  the 
general  facts.  In  all  the  mines  of  this  part  of  Conh 
xvallj  after  having  followed  the  loads  downwardi 
through  the  schistus,  or  strata  associated  with  it,  all 
designated  in  this  country  by  tlie  general  name  of 
kelluSy  the  miners  have  continued  to  follow  them  in 
the  granite,  to  as  great  a  depth  as  they  have  hitherto 
attained :  moreover,  above  the  point  of  the  juncticm 
of  the  kellus  and  the  granite,  strata  of  groxcan,  that 
granitic  substance  elsewhere  appearing  under  the 
form  of  a  loose  sand,  are  found  in  some  places  between 
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«e  of  helltis,  and  are  likewise  crossed  by  the  loads. 
Mr.  Playfair,  when  he  travelled  in  this  country, 
1  informed  himself  of  these  facts,  which  are  knowu 
all  the  miners,  could  he  have  persisted  in  the  h}'- 
thesis  that  granite  was  in  a  state  of  fusion  when 
\  strata  underwent  the  fractures  and  angular 
ivements  now  observed  in  them  ?  while  it  is  evi- 
it  that  when  these  catastrophes  took  place,  the 
mt/f,  as  I  have  said  above,  must  have  been  as  hard 
tbe  kellus.  These  facts  might  also  have  guarded 
ii  against  the  illusion  into  which  he  has  fallen  at 
\  base  of  St.  MichaeVs  mounts  where  he  imagines 
has  found  a  proof  that  granite  infusion  has  been 
ected  into  the  kellus  (or  schistus)  whereof  that 
le  consists : ,  which  will  be  the  object  hereafter  of 
e^  observation. 

116s.  This  summary  description  of  the  phenomena 
the  Cornish  loads^  which  determines  the  true  point 
observation  concerning  the  Huttonian  theory,  and 
not  less  interesting  to  Geology  in  general,  may 
ible  me  to  avoid  many  interruptions  in  the  narra- 
D  of  my  travels,  to  which  I  now  return. 

July  24tk.  Mr.  £.  Stackhouse  was  so  good  as  to 
Ii  me  to  Dolcoath  mines,  two  miles  distant  from 
ndarvesj  which  are  among  those  where  the  work 
I  been  the  longest  carried  on ;  and  I  here  saw  a 
ger  steam-engine  than  I  met  with  any  where  else 
my  journey,  pumping  out  the  water  of  a  great  ex- 
it of  mines,  from  the  depth  of  18S  fathom.    Mr. 
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£.  Stackhouse  liere  introduced  me  to  the  capta 
the  mines,  Mr.  Joseph  Vi viaNi  one  of  the  most 
perienced  miners  of  this  country,  whom  I  fortuni 
found  to  be  an  old  acquaintance,  having  had  oca 
to  see  him  in  London  some  years  before ;  and 
circumstance  concurred  with  Mr.  Stackhouse's 
commendation  in  disposing  him  to  assist  my  vii 
but  as  the  information  which  he  offered  to  give  n 
detail  required  some  time  to  prepare,  it  was  ag 
tliat,  in  my  return  from  the  Land's  end^  I  sh 
again  visit  Dolcoath  in  the  way  to  Pendai^es^ 
which  I  therefore  fixed  the  day  according  to 
itinerary  already  arranged  for  me  as  far  as  Trei 
For  the  present,  I  went  back  to  Pendarves  with 
£•  Stackhouse ;  and  I  reserve  for  the  account  o: 
second  interview  with  Captain  Vivian  all  the  verj 
portant  details  whicli  I  received  from  him,  cone 
ing  the  mines  of  this  district. 

July  25th.  I  was  this  day  to  be  at  Pefizi 
which  is  on  the  western  side  of  Mount* s  bay  ;  an 
Air.  Stackhouse  was  going  to  one  of  his  estate 
the  east  of  that  bay,  I  set  out  with  him  at  ten  yl 
morning,  that  we  might  proceed  together  to  a  pa 
tlie  road,  where  he  was  to  shew  my  driver  the  wi 
Marazion,  or  Market  Jew,  a  small  town  on 
eastern  coast  of  the  bay,  opposite  to  which  lies 
MicIuieVs  mount. 

1163.  The  road  thither  passes  over  small 
almost  every  where  opened  for  mines,  with  very  gc 
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declivities  towards  a  wide  vale,  which  separates  tlicm 
fiom  a  ridge  of  high  insulated  eminences,  bordering 
the  coast  to  the  eastward.  This  vale  has  the  form 
and  the  verdure  of  those  in  Devonshire^  but  not  their 
decoration  of  hedges  and  groves;  the  sea-winds, 
which  pass  from  all  quarters  over  this  narrow  part 
of  the  peninsula,  are  very  adverse  to  the  growth  of 
trees  and  shrubs ;  but  some  years  since  a  method 
WM  discovered  of  favouring  it,  and  even  of  producing 
voods;  as  I  shall  mention  in  the  sequel.  In  this 
nk,  parallel  to  the  southern  coast  of  the  peninsula, 
b^fis  the  small  river  Hej/l,  which  afterwards,  turning 
to  the  north,  falls  into  a  gulph  on  the  northern  coast, 
where  it  presei'ves  its  name  to  the  sea,  as  the  Camel 
does  in  that  of  Padstoxv.  This  is  a  space,  which, 
when  I  shall  arrive  in  it,  will  give  me  occasion  for 
several  remarks.  . 

1164.  Afiter  having  parted  with  Mr.  Stackhouse, 
I  proceeded  to  Marazion^  and  descended  on  a  strand 
extending  along  Mount's  bay  to  Penzance^  a  distance 
3f  Aree  miles ;  it  very  evidently  appears  tliat  the 
formation  of  this  sti^and  has  cut  off  a  part  of  the 
uicient  bay ;  and  this  is  also  the  opinion  of  the  in- 
habitants of  the  country.  The  space  thus  enclosed, 
rtich  is  about  two  miles  in  breadth,  is  absolutely 
)orizontal ;  and  the  parts  of  it  nearest  the  strand 
to  separates  it  from  the  sea  are  still  marshes,  be-> 
cause  the  access  being  closed  to  the  tides  by  a  beach 
which  the  waves  have  raised  along  the  upper  part  of 
tht  strand,  the  soil  is  no  longer  elevated  by  tlieir  de- 
positee 
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posites.  The  waters  of  the  hills  encompassiDg  this 
space,  being  collected  in  channels,  form  twosniall 
streams  arriving  at  the  sea,  one  near  Marazion^  the 
other  on  the  Penzance  side.  As,  therefore,  tbi 
sediments  of  the  land-waters  no  longer  mix  with  the 
sea-sand,  the  winds  have  raised  up  the  latter  in  duna^ 
on  many  parts  of  the  strand. 

1 1 65.  On  my  arrival  at  Penzance^  I  went  to  call 
'  on  Mr.  Thompson,  one  of  the  clergymen  of  that  place, 
who,  on  the  recommendation  of  the  Bishop  of  I^eter, 
received  me  in  the  most  obliging  manner ;  and  bit 
general  knowledge  of  every  thing  relating  to  thil 
country  proved  very  useful  to  me. 

1  ]  66.  I  was  desirous  first  to  know  why  the  large 
marshes  that  I  had  seen  along  tlie  bay  were,  not 
drained ;  since  the  beach,  which,  with  the  wide 
strand,  separates  them  from  the  sea,  foims  a  dike  oo 
less  impenetrable  to  its  waters  than  to  those  of  the 
land ;  so  tliat,  by  placing  sluices  at  the  extremitiei 
of  tlie  two  channels  of  the  latter,  tliey  might  be  car- 
ried off  at  low  water,  even  during  tlie  greatest  inunda- 
tions. Mr.  Thompson  told  me  that  in  fact  nothing 
could  be  more  easy ;  but  that  there  was  a  moral  im- 
pediment to  it.  These  low  grounds  having  been  di- 
vided, and  assigned  to  the  proprietors  of  the  nearest 
lands  on  the  hills,  are  by  them  leased  out  to  farmers^ 
on  whom  would  fall  the  expenses  attending  the 
drainage ;  and  some  parts  would  sustain  a  greater 
loss  of  ground  than  others,  as  well  in  making  the 

canalsi 


231 

etnak)  as  in  securing  them  :  now  the  farmers,  whose 
leases  are  nearly  expired,  do  not  chuse,  by  paying  a 
proportion  of  these  expenses,  to  contribute  to  the 
advantage  of  those  who  would  still  hav^  a  long  time 
to  enjoy  the  benefit ;  and  if  some  parts  were  left  ex- 
posed  to  the  inundations,  tliey  would  endanger  the 
safety  of  all  the  rest.  This  has  been  shewn  by  ex- 
perience :  one  of  the  farmers  had  collected  tlie  waters 
on  his  own  ground  in  a  canal  passing  under  the 
strand  with  a  tlying  sluice ;  but,  during  a  great  inun« 
dationj  his  dike  was  broken  by  the  waters  of  the 
neighbouring  marshes.  This  great  extent  of  land 
abandoned  by  the  sea  cannot  therefore  really  be  en- 
joyed, till  the  owners  shall  tliemselves  unite,  and  carry 
00  the  work  in  common. 

1167.  Mr.  Thompson  informed  me  of  another  in- 
teresting circumstance.  At  low  water,  trunks  of 
trees  are  sometimes  found  in  the  sand  of  the  strand  ; 
whence  it  has  been  supposed,  as  well  here  as  on 
other  similar  coasts,  that  the  sea  gains  upon  the  land; 
while  all  the  other  phenomena  evidently  shew  it  to 
have  retired  from  the  space  which  I  have  just  de- 
scribed. These  trees  grew  in  the  marshes,  as  was  at 
first  the  case  in  peat  moors  ;  they  were  blown  down 
by  tlie  winds,  during  some  long  inundation,  when 
the  ground  was  softened  to  an  extraordinary  depth ; 
and  this  muddy  soil  sliding  constantly  down  the 
shelving  shore  towards  the  sea,  the  trees  were  carried 
along  with  it  as  far  as  the  place  where  they  now  are 
found,  which  is  separated  from  the  marshes  by  the 

very 


very  wide  beach,  still  sensibly  increasing,  as  Mr. . 
Thompson  told  me,  both  in  breadth  and  height. 
This  is  the  same  phenomenon  which  I  have  de- 
scribed in  Torbay ;  and  which  I  have  likewise  shewn 
on  a  very  large  scale  in  the  bay  of  Bridgewater^ 
where,  at  the  same  time,  J  have  explained  its  cause. 

1168.  In  my  way  to  call  on  Mr.  Thompson,  I 
had  passed  before  a  house,  the  front  of  which  they 
were  then  building  with  a  granite  composed  of  small 
crystals,  like  that  of  the  hill  near  St.  Columb,  L 
wished  to  know  whence  this  granite  was  brought; 
and  Mr.  Thompson  was  so  good  as  to  go  witli  me  tK> 
inquire  of  the  workmen,  who  told  us  that  it  came 
from  a  large  insulated  eminence,  called  TregomMg 
hill,  one  of  those  which  I  had  remarked  in  my  way 
fi'om  Pendarves  to  Marazion ;  that  around  the  foo^ 
of  that  eminence,  were  found,  buried  in  a  soil  of 
rubbbh,  large  masses  of  this  granitCj  divided  intQ 
strata,  of  which  tliey  shewed  us  the  thickness  in  the 
stones  brought  thither  for  the  building;  and  that, 
when  one  of  these  masses  was  exhausted,  others 
were  sought  for.  The  resemblance  of  this  state  of 
the  granite  to  that  of  tlie  schistus  on  the  hill  of  Ros- 
carrocky  of  the  tvhite  Inne-stone  in  the  hills  of  Off- 
weU  and  JVidxcorthy,  and  of  the  granite  itself  on  the 
hill  of  St.  Columb,  very  much  interested  me ;  and  as 
Tregonning  hill  is  not  a  great  distance  from  Tredrea, 
I  determined  to  ask  Mr.  D.  Giddy  for  more  parti* 
Cular  information  on  this  subject. 
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11^9.  Mr.  Nott  had  given  me  a  letter  of  rocom- 
mendation  to  Mr.  J.  Vinicombe,  a  fellow  of  Pern- 
broke  College^  Oxford^  who  was  accustomed  to  spend 
his  summer  vacations  in  the  neighbourhood  of  Ptn-- 
zancCf  at  the  seat  of  his  friend  Mr.  Rose  Piiice. 
On  inquiring  for  the  former  gentleman,  Mr.  Thomp- 
son told  me  that  he  was  then  in  the  country,  and 
shewed  me  from  his  window  Kenegie  hoiise^  the  re- 
sidence of  Mr.  Price,  situated  on  a  hill  which  ap- 
peared to  me  to  command  a  general  view  of  the  bay, 
B.iid  of  the  low  lands  above  mentioned.    As  it  was  still 
^arly,  I  inquired  of  Mr.  Thompson  the  way  to  the 
house,  and  walked  thither;  Mr.  Vinicombe  not  being 
at  home,  I  left  for  him  Mr.  Nott's  letter,  with  a 
^ote  to  inform  him  that  he  might  hear  at  Mr.  Thomp- 
son's where  I  was  lodged;  and  I  walked  on  to  a  part 
<rfthe  brow  of  the  hill,  whence  1  discovered  the  whole 
breadth  of  the  peninsula ;  of  which,  from  these  first 
observations,  and  those  of  the  following  days,  I  shall 
here  give  o.  general  description. 

1170.  Two  ridges  of  hills,  advancing  from  the 
northern  side,  border  a  spacious  tract  of  low  ground, 
•^'herein  the  part  of  the  gulph  vehich  has  been  filled  up 
^  very  easily  distinguisjiable  by  its  horizontal ity.  I 
Accosted  some  people  of  the  country,  and  asked  them 
^hat  was  the  genera)  form  of  the  low  ground  which 
I  saw  extending  t;pwards  the  north ;  they  told  me 
**^t  there  was  n^p  remarkable  eminence  on  it,  the 
^hole  way  to  St^  Ives  bay,  on  the  northern  coast ; 
^l  the  high  hil'^s  bebg  on  the  east  and  on  the  west, 
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at  a  considerable  distance  from  each  other,  except 
in  this  part,  where  they  approach  nearer,  and  border 
the  meadows.     The  eastern  ridge  of  hills,  which  I 
had  here  before  me,   terminates  at  Marazion  in 
Mount's  baj/y  and  I  scarcely  perceived  its  indenta- 
tions from  the  spot  where  I  stood ;  but  the  western 
ridge,  stretching  farther  to  the  south,  and  forming 
the  western  side  of  this  bay,  has  many  promcm- 
tories ;  Perizance  is  situated  on  the  extremity  of  one 
of  these,  which  descends  almost  to  tiie  level  of  the 
sea ;  and  a  more  distant  branch  terminates  in  C^ 
Kimmelly  at  the  entrance  of  the  bay. 

1171.  The  promontory  of  Penzance  separates  two 
coves,  where  I  saw  the  same  phenomenon  which  I 
have  already  described  in  the  gulph  of  PadstoWy  but 
on  a  larger  scale.  The  head  of  each  of  these  coves 
is  formed  by  the  section  of  a  mass  of  rubbish,  filling 
up  a  large  fracture  of  the  schisti;  and  the  crumbling 
down  of  this  rubbish,  occasioned  by  the  actions  of 
the  waves  and  of  the  land-waters,  has  produced 
these  deep  recesses  in  the  coast,  on  the  sides  of  which 
are  seen  the  sections  of  the  strata.  I  must  here  re- 
peat what  I  said  respecting  the  former  phenomenon 
of  the  same  kind ;  because,  from  these  new  instances, 
and  others  that  I  shall  soon  have  occasion  to  de- 
scribe, this  will  appear  to  be  a  very  remarkable 
feature  of  some  parts  of  our  continents.  In  the  state 
to  which  the  surface  of  these  continents  had  been 
reduced  antecedently  to  their  birth^  the  bottoms  of 
the  vallies,  as  well  as  the  summits  aod  the  slopes  of 
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ttjfliy  hills,  consisting  of  stony  strata,  were  covered 
by  a  thick  soil  composed  oi fragments;  and  as  there 
is  little  inotive  for  digging  through  this  soil,  unless 
trhen  it  is  supposed  to  conceal  sections  of  veins^  or 
when  mjLSses  of  stone  are  sought  in  it,  tlie  present 
jriienouQenon  is  never  perceived  on  the  surface.     But 
in  the  parts  which,  by  the  vast  subsidence  that  pro- 
duced tiie  present  bed  of  the  sea,  became  the  border 
of  the  new  continents,  that  is  to  say,  the  cliffs  on 
their  coasts,  wherever  the  rupture  has  taken  place 
across  some  great  fracture  which  had  been  filled  up 
with  rubbishy  the  section  of  the  latter  appears.     In 
the  instances  already  given,  on  the  north  of  this  pe- 
ninsula, in  the  gulph  of  PadstaWj  and  here  in  Mounfs 
Aoy,  on  the  south,  these  fractures  are  in  schisti; 
but,  at  the  Lands  cjid,  I  shall  give  another  example 
in  granite.     Signs  of  the  great  subsidence,  whence 
bas  resulted  the  present  bed  of  the  sea,  appear  also 
^ery  evidently  in  Mount's  bay^  by  the  masses  of  the 
^histose  strata  which  border  both  its  sides,  and  are 
Seen  to  a  great  distance  under  the  water;  their  points 
^ew  themselves  above  the  sand  now  tending  to  fill 
Up  the  above  mentioned  coves ;  and  a  bar  formed  of 
tbeai  at  the  extremity  of  the  promontory  of  Penzance 
has  served  as  a  foundation  for  a  mole,  by  which  its 
port  is  secured  from  the  waves  that  enter  the  bay. 

1 172.  The  recess  produced,  on  the  south  of  Pen- 
XioncCy  by  the  crumbling  down  of  the  great  section 
of  rubbish,  has  been  much  more  deepened  than  that 
CD  the  opposite  side,  having  been  more  exposed  to 
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the  waves;  but  they  now  no  longer-  attack  that 
rubbish,  because  of  the  sand  which  has  been  accu- 
mulated in  the  cove,  and  even  blown  up  in  dunes  by 
the  wind.  A  metalliferous  vein  having  been  dis- 
covered under  the  water,  between  this  cove  and  Peth 
xance,  some  bold  adventurers  undertook  to  open  a 
mine  there,  of  which  ]\Ir.  Thompson  gave  me  the 
following  account 

1 1 73.   This  was  called  Wherry  niine^  and  lay  on 
one  of  the  porphyric  cross  courses  already  men* 
tioned,  much  resembling  the  granite^  but  with  this 
difference,  that,  instead  of  ;;?/cv7,  it  contained  grain* 
of  tin  ore.     This  cross  course^  which,  according  to 
its  denomination,  intersects  the  direction  of  the  loadi^ 
has  been  traced,  (as  I  was  afterwards  told  by  Mr. 
Giddy),  in  the  interior  part  of  the  country,  where  it 
might  be  easily  worked ;  but  it  is  no  where  rich  enough 
to  pay  the  expenses,  except  in  the  part  near  Poh 
zancCy  where,  at  low  water,  it  was  observed  to  be  very 
rich;  and  there,  the  following  means  were  employed. 
A  kind  of  large  tub  without  a  bottom  was  first  pre* 
pared,  so  high  that  the  waves  of  the  highest  tides 
could  not  pass  over  it;  the  lower  part  of  this  tub  was 
inserted  in  the  cross  course^  as  near  the  water's  edge  as 
possible,  their  junction  being  sufiiciently  secured  with 
brick-work  and  plaister  to  be  impenetrable  to  waten 
At  the  top  of  the  tub  was  placed  a  windlass  to  draw 
up  the  materials  detached  within,  and  a  bridge  was 
made  from  thence  to  the  shore.    The  mine  was  then 
opened ;  and  after  ^the  miners  had  descended  to  a 
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certain  depth,  they  continued  to  vork  horizontally^ 
in  the  direction  of  the  caurse.  Beyond  a  certain 
pdnt,  some  water  began  to  appear  in  tlie  mine ; 
which  rendered  it  necessary  to  place  on  the  shore  a 
steam-engine,  with  the  machinery  proper  for  moving 
9L  pump.  This  submarine  mine  was  worked  for  a 
loDg  time,  and  produced  a  good  deal  of  tin;  but 
some  years  before  I  was  there,  during  a  violent  storm, 
tile  masts  of  a  vessel,  which  had  been  driven  from  its 
^uichorage,  struck  the  bridge,  and  broke  down  the 
^^[terior  edifice:  the  mine  was  consequently  soon 
filled  with  sea-water;  but  this  was  not  much  re- 
gretted, because,  a  little  while  before,  a  vein  of  cobalt 
isad  been  met  with,  and  the  air  of  the  mine  had  be- 
^me  unwholesome. 

II 74.  After  having  observed  the  spot  where  this 
tnine  had  been  worked,  I  went  back  with  Mr.Thomp- 
SQQ  to  his  house,  and  found  there  Mr.  Vinicombe, 
^ho^  on  returning  to  Kenegie,  had  received  the  letter 
^hich  I  had  left  for  him,  and  was  come  to  offer  me, 
from  Mr.  Price,  every  assistance  in  my  intended  ob- 
servations, even  as  far  as  the  Land's  end.  Nothing 
<^Oiild  have  been  more  favourable  to  my  views  than 
^hia  dbliging  offer;   and  it  was  settled  that  these 

S^ntlemen  should  call  for  me  at  Penzance  the  next 
day. 

Jufy  26VA.  Mr.  Price  and  Mr.  Vinicombe,  with 
''^f*  Lam  BEET,  an  Irish  gentleman,  came  in  the 
'^ornmg  to  Fcnxance  in  a  sociable,  with  saddle* 

horses 
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horses  following ;  because  the  road  from  the  LanA 
end  along  the  southern  coast  of  the  peninsula,  ta 
which  we  purposed  to  return,  is  not  passable  b 
carriage.  We  set  out  at  ten  o'clock,  taking  tlr 
direct  road  to  the  Land's  endy  eight  miles  distan 
Mr.  Price  had  provided  every  thing  which  couL 
conduce  to  render  our  excursion  a  party  of  pleasures 
and  as  for  the  objects  themselves,  those  only  who  bav" 
been  on  the  spot  can  fully  comprehend  how  fortunate 
we  were  to  have  had  such  fine  weather  for  observin| 
them ;  so  that  I  shall  always  remember  this  day  as 
one  of  the  most  agreeable  which  I  spent  during  the 
whole  course  of  my  journey. 

1 175.  There  is  no  beauty  in  the  surface  of  this  partoi 
the  country ;  for  the  natural  product  of  tl\e  heights  u 
only  a  thin  turf,  interspersed  with  furze,  heath,  and 
fern,  on  a  great  thickness  of  the  coai'se  sand  of  whici: 
I  have  so  often  spoken,  and  many  blocks  of  gratuti 
are  scattered  ovw  it.  But  cultivation  is  begimiin{ 
to  extend  also  on  these  hills,  many  parts  of  theii 
being  already  in  tillage;  and  I  here  again  saw  a  dr 
cumstance  which  I  have  before  described  in  the 
countries  of  Mecklenburg^  Hoist einy  and  Sleswigh: 
namely,  that,  when  lands  are  newly  brought  intc 
culture,  before  the  plough  can  pass,  many  parts  o 
them  require  to  be  cleared  of  blocks  of  granite;  anc 
these  blocks  are  employed  in  making  enclosures  foj 
the  fields.  It  does  not,  at  first  sight,  appear  so  sur 
prising  that  blocks  of  granite  should  be  found  here 
as  in  the  above  countries^  which  consist  enthrely  o; 
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sand  to  as  great  a  depth  as  they  are  known ;  while,  in 
this  part  ofCormvally  almost  the  whole  mass  of  die 
hills  is  of  granite ;  however,  the  blocks  here  scat- 
tered on  the  surface  do  not  the  less  proceed  from  the 
catastrophes  which  that  mass  experienced,  while  still 
at  the  bottom  of  the  sea :  for  in  this  narrowest  part  of 
the  peninsula,  separated  from  the  rest  by  the  low 
grounds  between  Mount's  bay  and  St.  Ives  bay,  none 
of  the  causes  in  action  since  the  birth  of  the  conti- 
nents can  have  occasioned  the  dissemination  of  tlie 
blocks :  and  the  form  of  the  hills,  as  well  as  their 
interior  parts,  will  be  seen  to  bear  the  impression  of 
the  catastrophes  of  the  strata,  during  which  these 
fragments  were  thrown  out 

1176.  The  quantity  of  blocks  which,  before  the 
lurface  can  be  brought  into  tillage,  it  is  here  neces- 
sary to  clear  away,  affords  a  new  example  of  what 
I  have  answered  to  the  obje6lion  made  against  the 
^tonometer  deduced  in  my  former  works  from  the 
progress  of  agriculture,  which  is  continually  extend- 
ing into  countries  hitherto  uncultivated,  and  shews 
the  small  antiquity  of  the  human  race  on  our  present 
continents.  It  had,  I  say^  been  objected,  that,  con- 
sidering the  revolutions  of  empires,  the  countries, 
now  in  a  wild  state,  tnight  formerly  have  been  culti- 
vated But  in  most  of  the  countries  where  agricul- 
ture has,  for  a  long  time,  been  making  a  known  pro* 
gress,  one  of  the  obstacles  to  that  progress  consists 
in  the  masses  of  stone,  which  it  is  necessary  to 
remove  from  the  surface,  because  they  would  impede 
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plough ;  now  had  these  grounds  ever  before  bccta^ 
cultivated,  sueh  masses  would  no  longer  be  found  in 
tliem. 

1 177 •  All  the  surface  of  this  part  of  the  peninsuli 
is  intersected  witli  combes^  wliich,  on  all  sides,  grow 
widei  as  they  descend.     It  is  impossible  to  suppose 
with  Mr.  Playfair,  that  tliese  channels  have  been  cut 
by  tie  waters  now  collected  in  them ;  for  the  extent 
of  tlie  summit  is  not  such  as  to  have  allowed  anj 
stream  to  be  formed  on  it.     Besides,  symptoma  will 
presently  appear  of  catastrophes  sufficiently  great  to 
afford  an  adequate  explanation  of  these  inflexions  of 
tlie  surface.     The  road  for  some  way  rises,  except 
when  it  crosses  these  combes,  till  it  reaches  tlic  highest 
pomt,  whence   it  descends  towards  the   village  of 
Trayiscarty  where  begins  the  cape  known  by  the  name 
of  the  Land's  eiid.     At  this  village  we  quitted  the 
carriage,  which  went  on  to  wait  for  us  near  the  Logan 
stOTJCy  on  the  southern  coast ;  and  wc  walked  down 
a  rapid  slope  covered  with  grass.     Some  years  ago^ 
a  gentleman  who  came  to  see  tliis  spot,  having  arrived 
at  the  village  on  horseback,  was  rash  enough,  not- 
withstanding the  advice  which  was  given  him,  to 
persist  in  riding  on  to  the  rocks ;  his  horse  fell,  and 
rolled  down  the  slope ;  the  rider  was  so  fortunate  as 
to  be  thrown  off  on  one  side ;  but  tlie  horse  continu- 
ing to  roll  on  to  the  precipice,  tliere  fell  from  point 
to  point  of  tlie  rocks,  and  was  dashed  in  pieces  before 
he  reached  the  water.     As  a  caution  to  future  rash 
adventurers,  the  figure  of  a  horse  has  been  traced  on 
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^  hirf  with  a  deep  incision,  u-Fiich  is  cleared  Out 
from  time  to  time,  in  order  to  preserve  it  as  a  monu^ 
DaenL 

1178.  Those  who  have  seen  the  Needles  of  the 
•iife  of  JVlght  may  have  some  idea  of  the  form  of 
this  cape,  but  by  no  means  of  its  grandeuf,  and  of 
the  astonishment  excited  by  the  whole  of  the  scenery 
of  this  coast :  it  revived  in  my  mind  the  sensations 
which  had  been  excited  by  the  sight  of  the  Aiguilles 
de  Chhmauny^  around  the  Mer  de  glace^  and  tbft 
Alps;'  for  besides  the  resemblance  between  thosd 
AigmlleSy  and  the  peaks  of  granite  rising  on  the 
border  of  this  coast,  the  sea^  very  deep  before  th6 
latter,  and  when  we  viewed  it  nearly  calm,  reflected^ 
like  that  icy  lake,  various  shades  of  a  sapphire  blue^ 
according  to  the  position  of  the  sun. 

1179.  When,  with  some  previous  knowledge  of 
geological  monuments,  this  extremity  of  the  penin-^ 
sula  of  Conrwall  is  attentively  observed,  it  is  impos- 
sible not  to  be  struck  with  the  idea  that  the  bed  o{ 
the  sea  is  the  effect  of  a  vast  subsidence,  in  Which  the 
strata  were  broken  off  on  the  edge  of  whdt,  by  the 
retreat  of  the  sea  towards  the  sunken  part,  became  a 
Ctmtinent.  With  respect  to  this,  I  have  demons 
strated,  under  the  XVIIIth  and  XlXth  Heads  of 
the  Introduction  to  those  Travels,  that  the  sea  cau'^ 
not  possibly,  in  any  mannevj  have  changed  Into 
abrupt  coasts  those  which  originally  descended  to-* 
wards  it  with  a  gentle  declivity ;  so  that  the  former 
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aiv  ttc^wtfri-^*  sections  of  the  strata  produced  by 
i^.ciui-w.  at  the  time  of  the  subsidence  of  tlie  parts 
uM\  vxui^tituting  the  botton  of  the  sea  before  them: 
ami  jiislor  the  XXIst  Head,  I  have  shewn,  that, 
M-iieitrver  the  clifts  consist  of  stony  strata  which 
cruiuble  slowly  down,  the  sea  is  commonly  still  deep 
at  their  foot,  because  the  fallen  materials  have  not 
>ct  accumulated  on  its  bottom  in  a  sufficient  quan- 
tity, to  appear  at  the  surface  of  the  water.  Lastly» 
1  have  already  had  occasion  to  explain^  and  to  shew 
by  many  examples^  that  the  sections  of  combeSy  and 
of  large  fractures  filled  with  i^ubbishy  which  appear 
in  the  cliffs  on  the  coasts,  prove  these  comb^  and 
these  fractures  to  have  already  existed  on  the  conti- 
nents at  their  birth.     Now  all  the  above  characters 

m 

are  observed  around  this  extremity  of  the  peninsula 
of  Cornwall. 

1 1 80.  All  the  cliffs  of  this  coast,  w  hieh  are  vory 
high,  bear  marks  of  a  fracture^  witli  a  subsidence 
in  its  front  of  the  separated  parts  of  the  strafa  of 
granite^  the  sea  being  there  very  deep,  except  al 
some  points  which  I  shall  mention :  these  clif&  she^"^ 
no  impression  of  the  action  of  the  waves ;  and  tb^ 
only  cause  of  their  degradation  is,  tliat  the  whol< 
mass  of  the  granite  l)eing  here  split  in  various  direct 
tions,  tlie  w  ater  entering  the  crevices  detaches  tU 
masses,  which,  as  being  in  front,  are  not  impede  * 
from  yielding  to  the  effort  produced  by  its  congeli* 
tion  in  winter.  And  this,  according  to  the  oricniu^ 
8tate  <if  the  rocks,  has  produced,  by  a  greater  demo 
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itHm  of  intermediate  partSi  not  only  capes,  but  many 
insulated  pyramids  of  granite^  resembling  druses  of 
crystals,  which  form  the  surprising  scene  above- 
mentioned. 

1181.  The  materials  fallen  from  these  rocks  into 
tte  sea  do  not  yet  any  where  appear  near  its  surface ; 
10  Umt  no  strand  has  been  raised  at  their  foot,  e;ic- 
cqit  at  two  points  on  the  opposite  sides  of  the  cape 
tf  LafuTs  end,  where,  in  the  section  of  the  coast 
produced  by  the  subsidence  of  the  bed  of  the  present 
Ra,  two  very  wide  fmctures  of  tlie  stmta,  filled  with 
rribbish,  had  been  brought  to  view  from  the  top  to 
Ibe  bottom.     On  the  top  of  the  hill,  these  fractures 
ire  not  indicated  by  any  external  signs,  except  in- 
iexions  covered  with  turf;  so  that  they  would  not 
ia?e  been  known  to  exist,  but  for  their  section  on 
he  side  towards  the  sea,  where  the  attacks  both  of 
be  waves  and  of  the  land-waters  having  caused  the 
iibfaish  contained  in  them  to  tumble  down,  coves 
tve  been  formed,  like  those  already  mentioned,  at 
^adstaWf  on  the  northern  side  of  the  peninsula,  and 
^enzance  on  the  southern.      Here  it  manitestly  ap- 
RUB  that  these  coves  are  increasing  in  depth  by 
tttinued  falls  of  materiijs,   the  accumulation  of 
hich  has  produced  a  strand  within  them ;  and  on 
eir  aides  are  seen  the  sections  of  the  strata  of 
fonite^  as  is  the  case  with  those  of  schistus  in  the 
»ves  before  described.  This  phenomenon  leads  also 
I  the  explanation  of  another  circumstance  on  the  hill 
)ove  the  cove  on  the  south  of  the  cape,  which  is 
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itider  and  deeper  than  the  other ;  namely,  that  tiiere 
is  a  part  of  it  where  the  surface  is  marshy,  irregularly 
descending  from  the  upper  part  of  the  great  alope 
down  to  the  brow  of  tlib  core,  and  intersected  by 
crevices  with  progressive  subsidences  of  the  separated 
parts,  the  lowest  of  which  I  saw  ready  to  crumble 
down.  I  went  on  this  marshy  soil ;  and  tracing  ito 
line  by  the  steps  thus  formed  hi  it,  I  perceived  that 
it  followed  that  of  the  fracture,  and  that  springs 
oozing  from  the  sides  of  the  latter  penetrate  aid 
loosen  the  rubbish  which  fills  it  up,  and  whidi  con- 
sequently yields  the  more  easily  to  the  cause  of 
gravity,  wliereby  it  is  impelled  towards  the  point 
where  it  crumbles  down  successively  into  the  cove.  * 

1 1 82.  The  bed  of  the  sea  itself,  in  front  of  thb 
rxtrcmity  of  the  peninsula,  exhibits  several  signs  of 
the  subsidence  whereby  it  has  been  produced ;  amonr 
which  are  many  small  islands  or  rocks  of  gramte, 
being  parts  of  the  sunken  strata  remaining  hi^ier 
than  the  rest.  There  is,  in  particular,  a  small  archi* 
pclago  of  this  kind  at  the  distance  of  two  miles  frofls 
from  the  cape  of  Land's-end ;  and  on  the  highest  «f 
the  rocks  winch  compose  it  is  a  light  house  under  the 
care  of  two  men,  who  have  need  to  be  endowed  with 
a  great  deal  of  patience,  and  very  few  wants.  During 
great  storms,  especially  from  the  west^  the  waves  at 
high  water  pass  over  these  little  islands,  and  strike 
the  foot  of  the  light-house ;  so  that  it  is  then  almost 
impossible  for  a  boat  to  go  on  shore  there.  These 
men  are  therefore  obliged  to  lay  in  provisions,  at  if 

they 
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liey  embarked  fcnr  a  long  voyage ;  for  they  are  some- 
times  two  or  three  months  without  any  comtnunica- 
tkm  with  the  land:  I  was  told  that  alter  a  period  of 
tbat  length  the  preceding  winter,  they  had  been 
observed  to  hang  out  a  black  flag,  as  a  signal  of  great 
distress ;  on  which  a  boat  had  ventured  to  go  to  them 
ivith  provisions,  and  found  tiiat  they  had  been  for 
several  days  without  either  biscuits  or  water. 

1183.    Another    indication    of  the   catastrophe, 

which,  in  producing  the  present  bed  of  the  sea,   has 

left  its  effects  impressed  on  the  border  of  the  conti- 

fients,  consists  in  two  capes,  to  the  southward  of  that 

tliLand's-endy  which  is  the  most  projecting.     These 

capes,  very  high  and  ahnost  abrupt  on  ti^e  side  to* 

wards  the  sea,  have  signals  on  their  summits.     Now 

iiere  it  is  clearly  seen,  tliat  a  great  subsidence  has 

(iken  place  on  the  land-side;  for  tliese  capes  are 

nearly  islands,  being  united  to  the  coast  only  by  very 

low  isthmuses.    We  observed  this  in  going  up  to  one 

of  the  signals ;  for  the  slope  on  Uie  land-side  is  formed 

by  tiie  plane  of  the  strata  oi granite;  while  that  on  tlie 

side  towards  tibe  sea,  where  tlie  greatest  subsidence 

has  taken  place,  is  formed  by  their  section,  and  is 

covered  with  large  granitic  blocks^  which  have  evi* 

dently  not  been  produced  since  the  continent  has 

existed,  for  their  intervals  are  covered  with  grass,  on 

a  soil  of  rubbish.     A  lieutenant  of  the  navy,  who 

had  the  direction  of  this  signal,  had  made  advantage 

of  tlie  state  of  the  latter  slope,  by  cultivating  all  tlie 

spaces  of  suSicient  extent  between   the  blocks  as 
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kitchen  gardens,  where  we  saw  a  variety  of  vegetable^ 
and  among  others  cucumbers,  which  were  thriving 
very  well ;  and  he  had  raised  flowers  in  such  of  the 
smaller  spaces  as  were  most  sheltered  from  the  winds 
by  large  blocks  ;  tliere  were  some  very  fine  myrtiei 
and  geraniums,  which  had  stood  tlie  winter  in  that 
spot  But  of  all  these  monuments  of  catastrupbeSi 
the  most  considerable  are  the  Scilly  islands^  consist- 
ing also  oi  granitCy  and  forming  a  large  archipelago^ 
twenty-four  miles  distant  to  the  west;  some  of  them 
are  of  sufficient  size  to  be  inhabited :  from  the  signal 
was  shewn  to  us  the  situation  of  this  cluster  of 
islands,  which  was  distinguishable  by  a  small  misty 
appearance  on  the  horizon. 

1 1 84.  It  is  not  surprising  that  the  bed  of  the  sea 
consists  here  of  gramte^  without  any  covering  of 
schistuSj  since  this  exti'emity  of  the  peninsula  is  en- 
tirely composed  of  it.     This  is  one  of  the  exampki 
which  has  shewn  me,  that  though,  in  a  great  manj 
parts  of  the  bed  of  the  ancient  sea,  the  granitic  strata 
were  covered  with  schistuSj  grey  rcackCy  or  gneiOf 
and  the  latter  subsequently  with  calcareous  and  sarnhf 
strata^  (as  is  the  case  around  the  Alps  and  many 
mountains  in  Gcrnianij)  yet,  in  my  Letters  to  Prof. 
Blumejibach^  I  had  too  much  generalized  this  suc- 
cession of  different  kinds  oi  precipitations  \   for  in 
several  parts  of  F.urope  and  Asia  there  arc  large 
spaces  in   which  the  granite    forms   the    surface^ 
covered  only  by  loose  soils  of  various  kind%  and 
i^ometimcs  even  without  any  covering. 
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^1     1185.  We  mounted  our  horses  at  Pensawty   in 

order  to  ride,  ivbere  the  ground  would  permit,  along 

the  top  of  the  rocks  which  command  the  sea  on  the 

south,  as  far  as  the  cape  called  Castle  Ti^ereefi^ 

tvhereon  is  the  Logan  stone.    We  were  often  obliged 

fb  alight  and  walk,  on  account  of  the  intersections  of 

the  surface,  and  the  abundance  of  larg^  blocks;  and 

10  some  parts,  we  even  found  it  difficult  to  lead 

akmg  the  horses ;  but  whenever  we  could  approach 

the  brow  of  the  rocks,  we  were  fully  recompensed 

inr  our  trouble,  by  the  sight  of  the  fine  pyramids  of 

grtmite  which  border  the  coast,  and  around  which 

the  sea  is  so  deep,  that  the  blue  sky  witli  the  clouds 

king  reflected  in  it,  tliey  appeared  as  if  suspended  in 

^  serene  atmosphcie. 

1 186.  In  approaching  the  cape  of  Castk  Traretiy 

of  which  for  some  time  we  had  a  side  view,  I  could 

pot  but  be  much  struck  with  its  appearance  :  it  con- 

sjos  of  a  cluster  of  granitic  pyramids  of  a  prodigious 

Iteight,  rising  from  a  common  base,  and  resembling 

the  towers  of  a  gotliic  castle ;  but  when  we  reached 

i%  my  surprise  was  still  greater.     Behind  this  steep 

ikmst  begins  a  large  combe,  descending  eastwards, 

%nd  opening  on  the  same  coast     We  first  went  down 

into  the  upper  part  of  this  cojnbe^  which  appears  to 

46rln  tlie  moat  of  the  castle,  under  the  outer  wall, 

composed  also  oi  vofAiB^oS gmnk'e.  There  we  left  our 

horses,  and  entering  a  winding  cleft  in  these  rocks, 

became  out  on  a  grassy  Space,  where,  by  Mr.  Prices 

orders,  a  table-cloth  had.  been  spread,  with  an  ex- 
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pellent  cold  dinner;  but  the  scene  which  there  sud^i 
deuly  opened  to  our  view  was  so  magnificeat,  that 
for  some  time  it  engrossed  pur  lyhole  attentbn^ 

1 1 87*  We  had  before  us  the  pyramids  of  the  capci- 
called  C(9ittle  Trcreen^  the  sky  forming  the  beelb 
ground ;  on  one  of  them  is  the  Logan  st&nCf  to^bicbl: 
the  access  is  difficult,  and  would  even  be  dangerottfh 
to  mc^ny  people,  as  a  narrow  ridge  i$  to  be  ascended « 
with  precipices  on  both  sides  :  we  did  not  attempC* 
this;   but  Mn  Price  had  sent  for  a  man  of  tk« 
country,  who  was  accustomed  to  rocii  the  stone;  to 
y^as  already  at  his  post,  and  began  the  operation 
soon  after  we  arrived.     There  is  in  the  pyramid  % 
division,  which,  at  the  point  where  the  stone  hap» 
pens  to  be  placed,  is  exactly  of  the  proper  breadth 
for  a  man  to  lean  with  his  back  against  the  solid  pari, 
while  placing  himself  in  the  posture  of  a  chimoej? 
sweeper,  he  presses  with  his  feet  against  the  stone ; 
it  moves  with  the  pressure,  but  in  a  d^ree  percept 
tible  only  to  the  man  himself,  who  yields  when  the 
stone  returns,  being  used  to  its  oscillating  motioiMi 
and  renews  the  pressure  every  time  that  he  feob  it 
receding  from  him ;  and  thus,  by  degree%  the  oed^ 
lations  become  very  visible :  from  the  spot  where  we 
had  placed  ourselves,  we  saw  then)  increase^  aad 
they  cqntinued  for  some  tiipe  after  the  qno  iM 
ceased  to  pres^  against  the  atone. 

II 88.  There  is  a  great  difference  between  indifi- 
duals,   with  respe^ct  t9  the  manner  iq  whiob  their 
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and  feelinfss  are  excited  by  the  objects  of 
MUire.   When  the  man  was  about  to  rock  the  stone^ 
I  had  seated  myself  on  the  grass,  near  the  opening 
nf  the  detile  by  which  we  had  entered  this  space,  it 
bciog  an  elevated  spot,  immediately  opposite  to  die 
Dllject  of  our  attention,  and  commanding  a  full  view 
of  the  stupendous  scene  around  it     While  I  was 
aadmiiing  the  whole  of  this  prospect,  I  heard  some 
XMse  behind  me;  and  turning  my  head,  I  saw  a 
Smtleman  issue  from  the  defile,  followed  by  a  lady 
in  a  riding-habit;  they  asked  me  whether  this  was 
tiie  place  where  the  Logan  stone  was  to  be  seen  ? 
X  shewed  them,  on  the  opposite  rocks,  the  man  who 
kid  taken  his  station  there ;  and  having  told  them  to 
Ik  dieir  attention  on  him,  because  they  would  pre- 
amtly  0ee  him  set  the  stone  in  motion,  I  again  turn- 
ed my  own  eyes  towards  it :  as  soon  as  it  began  to 
MiUate  perceptibly,  I  looked  back,   intending  to 
foiot  it  out  to  the  curious  strangers — they  were  gone. 
It  was  quite  enough  for  them  to  have  been  in  the 
phoa  where  the  Logan  stone  stood,  and  to  be  able  to 
nj  that  they  had  seen  it.     In  fact,  that  very  even* 
'^  meeting  them  again  at  the  inn  at  Penzance^ 
Here  I  was  lodged,  I  asked  the  landlady  who  they 
were ;  ahe  told  me  tha^  they  were  travellers  come  from 
t  distance  of  two  hundred  miles  to  make  the  tour 
rf  Cormmll;  and  that  they  had  been  much  pleased 
^  that  day's  excursbn,  especially  with  having  seen 
^  Logan  stone.    There  are  many  people  who  ob- 
fl^rvt  the  objects  of  nature  in  a  similar  manner ; 
^  H  it  to  tbeiQselvesf  onl^  that  (his  is  attended  witli 

diss^d* 
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dbadlrantage,  provided  they  do  not  publish  syste 
respecting  tlie  pbenomenar  of  which  they  have  ti 
snatched  merely  an  imperfect  view. 
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^Il£9*  I  examined  attentively  the  state  oft 
gramte  in  the  pyramids  surrounding  this  spot;  a 
as  it  is  composed  of  large  crystals  oi feldspar^  I  coi 
easily  apply  to  it  the  very  just  remark  of  Mr. 
Saussure,  pointing  out  a  sure  mode  of  distinguishi 
the  lines  of  the  separation  of  the  strata  from  tiv 
produced  by  fractures,  which  often  intersect  I 
former.  I  was  thus  led  to  discover,  by  the  positi 
of  the  long  crystals  of  feldspar,  that  the  divisi 
lotopymmids  was  produced  by  vertical  Jissurei  pa 
ing  across  tlie  lines  of  the  strata.  I  had  seen  i 
same  phenomenon  in  many  mountains  in  Germa 
particularly  in  those  of  the  Giants  in  Silesia,  wb 
it  is  attended  with  a  singular  circumstance,  whici 
found  here  also,  tliough  in  a  very  small  degree,  f 
will  afford  an  explanation  of  the  Logan  stojie. 
the  above  mountain,  there  are  rows  of  gran 
columns,  consisting  apparently  of  piles  of  bloc 
these  are  evidently  the  effects,  first  of  fractures  i 
mass  of  granite,  w^th  the  subsidence  of  some  inten 
diate  parts,  and  subsequently  of  the  actions  of  wii 
and  other  atmospheric  causes  on  the  parts  remair 
as  columns,  which  have  corroded  tlie  angles  fa 
externally  and  in  the  separations  of  the  fragment 
the  strata ;  thus  reducing  these  fragments  into 
rounded  masses  of  which  each  pile  is  at  present  a 
posed     This  is  the  case  of  the  Rockmg  stone 
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;  TVereen;  thou;^  the  strata  of  the  pillar  to 
it  belongs  are  not  so  deeply  corroded  in  their 
itjons  as  those  on  the  Gimit^s  mountaim^  except 
!  this  uppermost  mass  is  thus  rounded,  and 
d  from  the  mass  beneath,  on  the  convex  sur- 
f  which  it  rests. 

K).  I  do  not  comprehend  how  Mr.  Playiieur^ 
ing  of  the  slow  descent  of  stones  along  slopes, 
greater  erosion  on  their  uppermost  side,  while 
enumerating  the  various  mechanical  means 
he  has  devised  to  efiect  their  nugraiion^  can 
aken  this  Logan  stone  as  one  of  his  examples* 
ys,  p.  397,  ''  If  the  waste  on  one  side  of  this 
it  mass  shall  exceed  that  on  the  opposite  in 

-e  than  a  certain  proportion, the  equili* 

im  of  the  Logan  stone  will  be  subverted,  never 
etum.  Thus  we  perceive  how  motion  may  be 
ducpd  by  the  combined  action  of  tlie  decom- 
ition  and  gravitation  of  large  masses  of  rock.** 
s  undoubted ;  but,  in  the  first  place,  it  does 
plain  how  these  masses  could  have  arrived  at 
»p  of  the  slopes,  whence  he  supposes  them  to 
id  by  this  combination  of  causes;  and  in  parti- 
how  the  Logan  stone  came  to  be  placed  on 
evated  rock :  as  for  its  subversion,  which  might 
ily  be  effected  by  the  cause  above  imagined, 
ild  be  a  final  subversion,  for  the  stone  would 
to  the  sea. 

II.  In  tlie  granite  of  which  this  promontory 

consbts, 
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consists^  we  obsei'ved  fractures  filled  with  fUfrfj^ 
mixed  witli  large  masses  of  black  schorl^  formii^ 
long  needles-:   one  of  these  veins  is  two  feet  ia 
breadth ;  and  we  saw  in  it  excavations  made  hf 
ancient  miners,  who  had  expected  to  find  here  tb 
ore.     All  these  rocks  have  a  singular  appearance  of 
antiquity,    which   combines  with  the  whole  df  tb 
romantic  scenery  to  recall  the  memory  of  the  Druh 
dical  ages;  they  are  covered  with  a  species  of  bisfui, 
long  and  rough  to  the  touch,  forming  a  kind  of  houj 
beard,   and  shewing  at  the  same  time  how  littk 
effect  has  been  produced  on  them  by  atmospberial 
actions. 

1 19S.  From  the  most  projecting  part  of  this  cape 
to  which  we .  could  advance  without  ascending  the 
pyramids,  we  saw  deep  intersections  in  the  clifTsi 
formed  by  the  openings  of  combes^  sloping  down  to 
the  coast ;  among  others,  that  which  I  have  mention- 
ed  as  descending  behind  Castle  Trereen,  and  of 
which  the  lower  part  terminates  on  the  eastward  d 
the  cape,  whence  we  had  a  view  of  it,  in  a  gulph  call* 
ed  Penbetk.  A  brook,  formed  by  the  springs  oozing 
out  of  the  sides  of  the  cambe^  falls  into  this  gulpb* 
We  crossed  it,  near  its  mouth,  as  we  were  returning 
hence  towards  Penzance  ;  and  we  saw  that  it  flowed 
over  rubbish  covering  the  bottom  of  the  combe^  which 
bears  all  tlie  characters  of  a  large  fracture  partly 
filled  up,  like  those  already  described  near  the  Lanii' 
end  and  Penzance ;  as  appears  also  from  the  high 
FQcks  bordering  its  upper  part  on  the  side  next  the 
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sty  and  seeming,  as  I  have  said,  to  form  advancedL 
rtifications  for  the  defence  of  Castle  Trereen^  a 
one  probably  given  to  the  lofty  extremity  of  this 
ipe^  because  its  pyramids,  from  a  distance,  re^ 
mble  the  towers  of  a  gothic  castle*  There  is  in 
Me  combes  a  great  quantity  of  the  sand  which  1 
ne  so  frequently  mentioned,  and  of. which  the  na- 
le  will,  in  the  sequel,  be  determined  by  new  phe- 
aena;  here  again  it  b  in  some  parts  mixed  with 
iiDs  of  tin  ore,  and  is  washed  by  means  of  the 
iK>ks  that  are  formed  in  the  ctmbes. 

1193.  After  having  crossfd  several  ovmbes^  which 
saoend  towards  Mount's  bay^  we  arrivejd  at  Prni- 
nee  at  eight  in  the  evening;  and  here  I  ex  peri* 
Ksd  a  new  instance  of  Mr.  Price's  kindness.  Ife 
id  sent  to  engage  Mr.  Martin,  captain  of  tlic 
mes  of  a  part  of  the  district  through  whjch  we  had 
iised,  to  come  to  his  house  the  next  morning ;  and 
1  finding  his  answer  at  PenzancCy  Mr.  Price  invited 
It.  Thompson  and  myself  to  spend  that  day  at 
tnegie. 

July  S7th.  Mr.  Thompson's  avocations  not  per- 
ittbg  him  to  go  early  from  Penzance,  I  left  for 
m  my  chaise,  and  set  out  on  foot  at  ten  o^clock^ 
ilh  the  intention  to  take  a  nearer  view  of  that  hori- 
vital  soil  which  I  had  seen  separated  from  the  bay 
f  the  strand  already  mentioned.  After  having 
used  over  bridges  across  two  small  streams  de- 
sending  from  combes  on  the  western  side  of  this 

space. 
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9pac«,  I  followed  for  some  time  its  meadows  inter* 
sected  by  ditches,  till  I  came  to  a  zone,  whicli  on 
this  side  borders  the  hills,  and  is  now  cultivated,  the 
new  soil  having  here  been  sooner  raised  above  the 
level  of  inundations.     I  thus  arrived  at  Gutvall, 
situated  on  tlie  foot  of  the  hills ;  whence  ascending  to 
Kenegicy  I  had  an  extensive  view  of  the  low  grounds 
which  here  cross  the  peninsula,  and  in  which  the 
village^  of  Ludgvanh  situated;  and  tliis  space,  open 
to  the  sea  on  both  sides,  is  so  low,  that,  if  it  were 
possible  for  the  level  of  the  latter  to  rise  but  a  fcw 
fathoms,  the  part  of  ConneaU  extending  from  hence 
to  the  Land's  end  would  become  an  island.     It  is 
evidently  impossible  to  believe  that  this  space  has 
been  excavated  by  a  river,  as  Mr.  Playfair  supposes, 
with  regard  to  all  the  sinuosities  of  this  peninsula; 
for  the  small  streams,  which,  in  rainy  seasons,  are 
formed  here  by  the  rivulets  descending  from  the  hilb> 
have,  on  the  contrary,  raised  the  soil  by  their  sedi- 
ments, now  covered  with  meadows.     But  the  ap- 
pearance of  the  slopes  of  the  hills  which  border  this 
space  proves,  beyond  all  doubt,  that  it  is  the  part 
where  the  strata^  during  their  catastrophes,  have 
sunk  to  the  greatest  depth ;  these  slopes  being  fonn- 
ed  into  irresrular  terraces,   one  below  another,  in 
consequence  of  subsidences  more  and  more  consider- 
able towards  this  space,  which  is  itself  interspersed 
with  hillocks,   shewing  the  summits  of  masses  of 
strata  here  swallowed  up. 

1 1 94.  When  I  arrived  at  Ktnegie^  I  found  Mr. 

Thonipson 
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TiKimpson.  aad  ^apj^  Aiartin  already  there ;  and 
Ml*.  Price  having  been  so  good  as  to  explain  to  the 
latter  whftt  were  ^le  principal  objects  of  my  in- 
quirieSi  he  b^d  sketched  qa  papier  several  exani{^ 
^  the  manners  in  which  loads  Hie^displaced-by  croM^f 
QOurseSf  in  various^  lidnds  of  ;i^ra/a.  One  of  these 
Miunple^, was  tak^n  from  the  northern  coasts  to  tlie 
^sust  of  thelow  space  above7aiei^oned  in  the  district 
(i£  St.  Ag7i(is^  where  the  ^oads  are  clnefly  ia  the 
KsHas;  and  that  of  the  noine  fVlieal  Pinky  in  parti* 
cnlar^ .  has  been  .followed  through  those  strata  to  Ulie 
depth  of  ISO  fatliom.  .  Thb  loadheis  been  intersected 
by  thr^J'racturesy  filled  with  difierent  substances  : 
(^  ;^ig|i^st  pf  tb^se  is  a  gc307i,  being  filled,  but  not 
^Qtirelyi  :W]|b  gufirtz,  whictii  having  bQcnraccumu- 
IfXcdnt.  the  same  time  on  ^^  opposite  walls  of  tiie 
fructur^^  lias  advanced  from  both  sides  towards  tlie 
jpiddle,  where  it,  has  united  at  some  points  only, 
^f^iyipg  many  cavities  lined,  with  prisms  of  rod^; 
Hf^tali,  Tliis  is  one  of  the  phenomena  on  whidi 
M.  Werner  and  myself  have  separately  founded  our 
common  opinion,  that  veim  have  been  filled  with 
tlie^r  g^gs^  by  successive  prccipitatiom  in  a  liquid. 
^bis  fir^t  fracture  is  about  a  foot  in  breadth ;  the 
a|G|xt  is.tliree  feet,  and  the  lowest,  six :  the  two  latter 
f^^uckensy  being  filled  witli  soft  clay. 

r-  1195.  The  inclination  of  theseyrac/Mre,y  or  crass 
courses  being  in  an  opposi^  direction  to  that  of  ti)e 
kad^  they  have  occasioned  unequal  subsidences  in 
t)ie  masses  oi  strata  on  both  sides,  and  consequentiy 
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in  the  Amu/ itself.   WheAy  in  following  the  iMf  dam^ 
wards,  it  is  found  to  be  intersected  by  one  of  these 
cross  courses^  it  is  not  met  with  at  the  same  level  oci 
the  opposite  side;  it  is  higher ;  which  circumstance;, 
in  this  country,    is  called  a  heavey  as  if  the  cross 
course  had  raised  up  the  load;  while  it  shews  only 
that  the  mass  o(  strata  above  the  fracture  hasr  under* 
gone  a  greater  subsidence  than  that  below  it    The 
changes  of  relative  level  of  the  parts  of  the  broken 
vein  on  the  opposite  sides  of  these /r^cfiir^  are  more 
and  more  considerable  in  proportion  to  their  depA: 
the  change  in  the  upper  one  being  seven  fathom,  in 
the  next  fourteen,  and  in  the  lo^'est  twenty-one. 
Having  here  detailed  the  effects  Of  the  firMtuM 
subsequent  to  the  formation  of  ^%  lodSson  one  of 
the  latter,  which  is  entirely  in  kellasj  itHvill  beso^ 
ficient  for  me  to  say,  that  the  same  effects*  have  taken 
place  on  all  loads^  whether,  as  here,  wholly  in  hA^ 
las  J  or,  as  will  be  presently  seen,  wholly  \\i  grmulti 
or,   lastly,  when  the  loads  pass  frotti    keUm  itiM 
granite. 


*  •«; 


1196*  Captain  Martin  entered  afterwards  into 
details  respecting  the  loads  in  the  western  part  oftbs 
peninsula,  separated  from  the  rest  by  the  low  spaoo^ 
which  I  have  described  as  crossing  it  firom  north  15 
south;  a  part  very  different  from  the  eastern,  as  will 
be  se(in  in  the  following  abstract  of  the  account  given 
me  by  this  experienced  miner.  In  this  western  part, 
wherever  the  granite  rises  to  the  suriace,  the  hods 
are  entirely  in  it    This  is  the  case  with  two  loadi 

near 
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mtArCdpe  Cofmvatty  one  called  TFhedl  Jtfakihy  \H 
Ae  parish  of  Madentj  the  other  called  Dhtgdangi 
id  that  of  Gulvdll ;  both  of  whibh  bad  been  followed 
to  the  depth  of  1 80  fathom,  the  whole  way  through 
granite.  These  loadSi  having  their  direction  ffotii 
east  to  West,  descend  towafds  the  south  forming  ati; 
aiigte  of  22  or  23  degi'ees  with  the  vertical ;  when 
they  deviate  from  the  vertical  in  thi^  manner^  they 
are  said  to  ftnderlay.  At  St.  Just^  on  the  Sidei 
next  Cape  Coimwallj  there  are  two  lodds  in  grtifiitei 
belonging  to  the  mine  IVhedl  Cock^  one  of  which 
contains  only  copper  ore,  and  the  other  only  tin  ore ; 
and  very  near  these  to  the  north,  at  Botallack^  another 
hoi  contains  both  those  ores; 

1197.  In  this  part  of  the  pieriinsula,  the  loads  id 
niany  places,  begin  above  in  the  growan^  a  sub* 
stance  which,  from  the  phenomena  that  will  succes- 
sively appear,  seems  to  consist  of  the  latest  granitic 
precipiiatiofis.  It  is  in  fact  a  species  of  granite^ 
but  its  crystals  are  easily  separable;  and  M\\  Play- 
fair  has  probably  confounded  it  with  true  grafute^ 
when  he  speaks,  in  the  note  to  p.  396,  of  "  the  ra- 
"  pidity  with  which  the  Cornish  granite  wastes." 
The ^row.?;/,  certainly,  is  very  rapidly  decomposed; 
but  the  true  granite,  forming  the  rocks  on  the  coast, 
^d  also  containing  the  above-mentioned  x^eim^  \i 
Wy  hard.  It  is  extremely  probable  that  the  Ibst 
P^ccipitatiofi  of  the  growan  kind  was  the  coarse  sand 
^nnposed  of  granitic  crystals,  and  not  indurated,  of 
which  I  have  so  long  delayed  to  speak ;  thid  has  hap-^ 
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pcned  in  many  places  Mith  regard  to  common  sand  ^ 
strata  of  sand-stone  being  frequently  found  covercci 
ivitli  sand  of  tlie  same  kind  reuminin<T  loose.    That 
tills  granitic  sand  is  in  a  similar  case,  will  soon  ap- 
jKjar  from  a  very  striking  phenomenon ;  namely,  that, 
in  the  same  mine,  loose  greraan  occurs  twice  be- 
t\veen  strata  of  hard  kellas,  the  whole  mass  being 
intersected  by  a  load.     In  this  country,  it  is  observ- 
ed that  the  loads^  when  passing  through  the  grauan, 
are  inclined  on  the  side  next  the  slope  of  tlie  bill; 
and  that  they  are  intersected  hy  Jluckens,  those  civss 
courses  which  are  filled  witli  soft  clay. 

1198.  It  is  evident  then  that  a  great  change  has 
been  here  produced  in  the  respective  situation  of  tliC 
strata  ;  .a  change  connected  with  tlie  catasti'ophe  by 
which  this  part  of  the  peninsula  has  been  nearly  cut 
iJirongli,  fioni  St.  Ives  baij  on  the  north,  io  MounU 
lun)  on  the  south.  On  the  west  of  that  line,  the 
hiids^  from  the  surface  down  to  the  greatest  depth 
that  has  yet  been  attained,  are  all  in  granite^  or  in 
fiic  growan  associated  with  it ;  wliile  on  the  east,  the 
upper  part  of  all  the  loads  is  in  kcllas^  which  in- 
creases in  thickness,  proportionally  as  it  is  more  dis- 
tant from  the  transversal  division  of  the  county;  so 
that  the  load  oifPlieal  Pinky  above  described,  twelve 
miles  to  the  eastward  of  St.  Jves  bay^  is,  as  I  have 
said,  in  kellas,  down  to  the  depth  of  1 20  fathom. 
'I'hc  variety  of  effects  in  tliese  catastrophes  is  also 
evidently  shewn  by  tlie  difference  of  inclination  in  the 
loads:  on  both  sides,  their  direction  is  east  and  west; 
'  but 
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»  in  the  eastern  pai%  they  descend  south- 
iany  in  the  western  part  descend  towards 
;  and  the  latter  are  the  richest  in  tin  ore* 

I  shall  place  here  some  farther  circum^ 
elonging  to  the  loads  ;  aiid  first,  respecting 
*knesSy  which  is  very  unequal :  for  some- 
3se  that  were  at  first  very  wide,  when  fol- 
ther  laterally  or  downwards,  are  fdund  to 
80  far  as  to  be  reduced  to  an  inch  in  thick- 
\  expence  of  working  them  then  exceeds  the 
.  being  necessary  to  make  way  in  them  by 
le  sides,  which  arc  dalled  walls;  and  if  the 
^rs  lose  the  hope  that  such  loads  will 
3n,  they  abandon  them.  Sometimes  also  a 
le  it  preserves  an  equal  breadth,  diminishes, 
terally  or  downwards^  in  the-  quantity  of  its  ^ 
product ;  and  if  this  continues  to  be  the 
iie  expence  exceeds  the  pi*ofit,  the  adven- 
re  likewise  abandon  the  work.  Lastly,  such 
X  load  as  pass  through  kellas  are  observed  to 

richness  according  to  the  colour  of  the 
^cb  change,  in  the  same  masses,  from  a 
ey  to  a  reddish  tint;  the  load  being  found 
St,  when  passing  through  the  latter.  This 
once,  which  indicates  the  influence  of  the 
ftie  vcins^  according  to  their  nature,  on  the 
I  precipitations  formed  against  them  in  the 
sures,  is  a  phenomenon  often  observed  in 
untries,  when  tlie  same  veins  pass  through 

kinds  of  strata* 
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KOO.  The  load  of  the  mine /rAe^Z  Cock  at-&, 
jtlit,  a[ii(f  that  of  the  mine  Pou^lbarrow  at  St.  Agites^ 
pass  under  the  sea ;  so  that  they  are  worked,  not 
only  below  its  level,  but  actually  beneath  its  waters: 
Captain  Martin  told  me,  that  having,  in  his  yoiith, 
tcorked  as  a  miner,  he  liad,  in  the  mine  of  Porji- 
barjyrw^  heard  tlic  noise  of  the  waves,  at  low  water, 
rolling  the  stones  above  his  head.  In  the  mine  of 
JFheat  Coch^  the  water  of  the  sea  filtrates  througb 
the  strata,  and  must  be  carried  oft'  by  pumps. 

Ii20l.     The  above  is  an  abstract  of  the  informa; 
tion  which  I  received  from  this  experienced  miner; 
Mr.  Thompson  confirmed  it  from  his  own  observa- 
tions; and  though  I  shall  have  much  to  add  to  this 
statement  in  the  sequel  of  my  travels,  it  is  alixady 
sufficient  to  allow  me  to  deduce  precise  conclusioD^ 
with  regard  to  the  two  hypotheses  of  tlie  Huttoniao 
theory ;    namely,  thar  granite  in  a  state  ofj'usioa 
was  7*aised  up  under  the  substances  straiifitd  on  the 
bottom  of  the  sea ;  and  that  the  fractuns  produced 
in  the  strata  during  this  tlcvation^  and  iww  foniMBg 
tlic  loads  or  rcins^  were  filled  up  with  otlicr  materials 
m  fusinn  injected  from  within,  which  constitute  their 
!j;an<ruc,     A\'ith  resprct   to  the  first  of  these  hypo- 
Theses,  I  do  not  compreheiul  how  Mr.  Play  fair  can 
liiivc  continued   to  siippcjit  it,  after  havinj/.  been  io 
this  county.     JIc  arI:no\\ic'!;;cs  t!uit  the /oj</f  have 
resuHed  from  fissures,  uiui  ho  knows  that  tl)ey  pass 
into  ihc  gramh\  as  well  in  ll.f:;  parts  where  it  is 
covered  with  kvllas^  as  iu  ihose  where  it  rises  totlif 

surface. 
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suifacc.  Now  it  is  impossible  to  Suppose  that  the 
granite  could  have  undergone  the  ^2ia\^  fractures  as 
the  kellasy  unless  it  had  possessed,  at  tliat  time,  the 
same  solidity. 

1202.  From  tlie  facts  above  stated,  it  is  equally 

impossible  to  support  the  hypothesis  that  these /)-^c- 

^ares,  supposed  to  have  been  produced  by  elevation^ 

^ave  been  filled  up  by  other  substances  injected  into 

t-hem  in  a  state  oi  fusion.     For  first,  if  any  substance 

fcad  been  thus   introduced  into  these  frnclure.%  it 

'^honld  have  been  at  the  very  moment  when  the  strata 

^ere  raised  by  the  internal  effort;  and  what  sub- 

*  stance  could  then  have  been  brought  ihither,  except 

the  granite  itself,  supposed  to  have  been  in  fusion  at 

that  time?     Mr.  Playfair  believes  that  he  has  seen 

proofs  of  its  having  been  injected  into  the  fissures  of 

the  schist  us  at  the  foot  of  St.  Alichaers  moinity  one 

of  the  objects  which  had  brought  me  into  Cormrat/^ 

and  which  I  soon  afterwards  observed ;   but  were 

this  really  so,  it  would  be  nothing  in  comparison 

with  the  loads  and  cross  courses  in   tlils  country, 

wherein,  however,  no  granite  SLppears.     Besides,  we 

have  seen  above  two  /oads  very  near  each  other,  yet 

differing  in  their  metallic  products;   which  could 

not   be  the  case,  if  their  gangues  had  proceeded 

from  the  same  furnace,    throwing  up  the   melted 

materials    immediately   from    beneath  the    strata. 

Lastly,  •  another  consideration  embraces  this  M-hole 

object.     It  has  been  seen  that  the  loads,  or  rather 

the   fissures    in   which   they    have    been  formecj, 

w^6  sometimes  so  much  contracted  as  not  to  ex^ 

ceedi 
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ceed  an  inch  ia  breadth;  now,  to  have  i^n< 
dered  it  posisiblc  for  materials  injusion^  raised  from 
beneath  the  strata^  to  asgend  through  thes§  narrpw 
passages,  expand  as  they  cam€i  into  a  wider  spacff, 
and  thus  arrive  at  the  surfiice,  the  whole  ipasa  of 
the  strata  must  at  that  time  have  been  ip  the  state 
oired  heat;  for  otherwise  these  materials,  cooling 
as  they  rose,  would  have  clogged  the  passage ;  which 
is  sometimes  the  case  with  lavas  in  the  spiracles  of 
volcanoes,  and  occasions  eruptions  in  the  sides  of 
the  cones :  and  then,  what  number  of  ages  must  QOt 
have  elapsed,  before  continents,  emerging  with  tbil 
degree  of  lieat,  could  have  afforded  nourishment  to 
plants  and  animals !  Mr.  Playfair  cannot  a(xuse  9iC| 
as  he  does  the  author  of  The  Mineralogy  of  the 
Scottish  IsleSy  of  forgetting  tlie  mas^  of  the  sclUstit 
which  he  supposes  to  have  been  ra^ed  up  over  tiie 
granite,  and  destroyed,  since  that  time,  by  atmos- 
pherical actions:  for  I  have  already  had  Qccasioii 
repeatedly  \o  prove,  that  in  no  part  where  the 
granite  of  this  peninsula  now  appears  at  the  surface, 
could  it  possibly,  at  the  birth  of  the  con^ip^nts^  bav^ 
been  covered  by  the  schistic 

1 203.  I  now  proceed  to  the  phenomenon  of  St. 
Michaefs  mounts  which  seems  at  first  to  give  to  these 
hypotlieses  some  appearance  of  probability.  Mr. 
Piaylair,  after  having  adduced  some  cas^s  where 
himself  and  other  observers  have  imagined  they  \^vt 
scQu  granitic  veins  in  schist uSy  continues  thus,  p.  317. 
•'  Ih  .  last  instance  I  have  to  mention  from  my  own 
f f  pb3ervatio^pi,  js  at  St.  Mibhaefs  mount  in  Canmali. 
I  «  That 
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« 

"  That  mount  is  entirely  oi granite j  thrust  up  from 
under  a  very  hard  micaceous  sckistuSy  which  sur- 
rounds it  on  all  sides.     At  the  base  of  it,  •  on  the 
west  side,  a  great  number  of  veins  run  off*  from 
the  granitCj  and  spread  themselves  like  so  many 
roots  fixed  in  the  schist  us :  they  are  seen  at  low 
water.     In  the  smaller  veinSj  tlic  granite  is  of 
**  very  minute,  though  distinct  parts ;  in  the  larger, 
**  it  is  more  highly  crystallized^  and  is  undistinguish- 
*  able  from  the  mass  of  the  hilL     Besides  the  above, 
*^  Cornwall  probably  affords  many  other  instances 
*^  of  the  same  kind,  which  I  have  not  had  an  oppor- 
**  tunity  to  examine."     From  this  description,  theixj 
^^mains  no  room  to  doubt  that  the  veifis  here  spoken 
^really  consist  oi  granite^  and  that  Mr.  Playfair 
lias  actually  seen  them  run  off  from  the  gf^anite  of 
Yhe  mount  into  tlie  surrounding  schistus^  as  plainly 
«8  the  roots  of  a  tree  are  seen  to  psLss  into  the 
ground.    This,  therefore,  was  to  become  the  object 
of  my  particular  examination. 

1204.  I  have  already  said  tliat  having  spoken, 
when  I  was  at  Mr.  Gwatkin's,  of  my  intention  to 
visit  St.  Michael's  mounts  Mr.  Davies  Giddy,  who 
happened  to  be  then  at  KillioWj  had  expressed  a  wish 
to  observe  it  with  me.  In  order  to  be  able  to  cross 
on  foot  from  the  coast  to  the  mount,  and  to  see  the 
schisti  of  the  latter  uncovered,  it  was  necessary  to 
be  there  at  low-water ;  which  circumstance  had  de* 
termined  our  rendezvous  at  eleven  o'clock  in  the 
morning  of  the  38th  of  July,  when  Mr,  D.  Giddy 

was 
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^a$  to  arrive  there  from  Tredrea  on  the  east,  and  I 
from  Penzance  on  the  west  Happening  to  mention 
this  rendi5zvous  at  Kencgie,  Mr.  Vinicpmbe  des^^ 
ed  to  be  of  tlie  party ;  and  M'e  accordingly  ftgreed^la 
meet  at  t^n  o'clock  the  next  morning,  he  on  horse- 
back, and  I  in  piy  chabe,  at  the  point  where  the 
road  from  Kenegie  joins  that  from  PenaiancCy  on  tbe 
strand  oi  Mount's  bay^  to  tlie  west  Qli$t.  Mickaefi 
viount. 

July  SSM.  Mr.  Vinicombe  and  I  met  at  the  tinie 
appointed,  and  we  arrived  together  at  the  part  of 
the  coast  connected  with  St.  MichaeCs  mounts  almost 
at  the  same  moment  a3  Mr.  Davies  Giddy,  The 
tide  being  out,  we  passed  on  foot  into  the  island, 
along  a  slip  of  land  which  shews  the  state  of  the 
sckisti  around  this  granitic  mount.  The  auoken 
schistiy  as  I  have  already  said,  form  the  visible  bot- 
tom of  this  bay  wherever  the  sea  is  shaJlqw,  which  is 
particularly  the  case  on  the  west  of  St.  Michae(i 
mount y  as  far  as  Penzance ;  on  the  east  of  the  island, 
the  water  is  deeper.  In  subsiding  on  the  western 
side,  the  broken  schistic  have  undergone  angular 
motions ;  their  strata^  divided  into  many  successive 
masses,  are  inclined  towards  that  side ;  and  it  is  one 
of  tliese  masses  which,  at  low  water,  unites  tlie  island 
witli  the  land,  forming  here  the  foot  of  St.  Michaeit 
rnount.  We  crossed  over  to  it  on  the  lowest  part  ut 
this  schist u^i  which  the  waves  have  covered  with 
pravel,  and  thence  ascended  to  the  highest  pact, 
Tviiere  thQre  is  rio  gravel,  except  iu  some  fissure?. 

l'J05. 
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'!€05.  The  first  subject  of  our  remarks  here  was 

the  impossibility  timt  Mr.  Playfair  could  have  seen 

the  "  veins  running  off  from  tlie  granite'  of  this 

mount,  '^  aud  spreading  themselves  like  so  many 

^  roots  fixed  in  the  schiatus ;'  for  along  ail  tliis  side 

of  the  island,  where  the  schistns  or  kvllas  appears, 

its  junction  witii  the  granitic  rocks,  which  rise  above 

it,  is  absolutely  concealed  by  a  heap  of  blocks  of 

granite  of  such  a  size,  that  it  was  impossible  for  us 

to  pass  over  them  in  any  part,  or  even  to  advance 

aoiong  them  sufHciently  to  discover  on  what  base 

they  lie.     We  then  fixed  our  attention  on  the  veins 

in  the  sckistuSj  where  it  was  uncovered ;  of  which 

Mr.  Playfair  says,  that,  "  in  the  smaller^  tlie  granite 

^  is  of  very  mip*»]te  though  distinct  parts,"  and  tiiat, 

''  in  the  larger^  it  is  more  highly  crystallized,  and 

^  is  undistingiiishable  from  the  niass  of  tlie  hillS^ 

This  is  by  no  means  what  we  observed;  for  we  saw  two 

kinds  of  r^i;? J,  perfectly  distinct  from  each  other  in 

their  nature,  though  intermixed :  most  of  these  veins 

are  of  7vhite  quart Zy  entirely  pure,  whatever  be  their 

breadth,  sometimes  not  less  tlian  four  or  five  inches ; 

while  tlie  few  others,  not  larger  than  the  fonner, 

which  are  among  them,  and  which  Mr.  Playfair  has 

likewise  ttiken  for  granitCy  have  but  a  very  imperfect 

resemblance  to  that  substance  ;  and  the  following  U 

a  direct  proof  that  they  have  not  been  lonued  by  an 

expansion  oi  tiie  granite  of  the  mount.  ^'' 

1206.  The  observation  of  thef^c  first  phenomena 
Liiviug  renc)ier^  us  the  qiore  attentive  to  all  tlie  snr- 

fpunding 
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rounding  objects,  we  considered  the  grmitic  rocki 
which  rose  above  us ;  and  we  saw  in  them  the  most 
complete  proof  that  what  has  the  appearance  of 
granite  in  the  wins  of  the  schistic  is  not  the  same 
substance  which  composes  the  rocks  ;  for  these  are 
themselves  intersected  by  veins  of  both  the  classd 
above  described,  namely,  of  pure  quartz,   and  of 
pseudo-granite ;   the  latter  being  no  less  certainly 
distinguishable  from  the  granite  through  which  it 
passes,  than  from  the  schistus  ;  whence  it  is  evident 
that  the  fissures  in  the  granite  must  have  been 
contemporary  with  those  in  the  schistus  below.  And 
here  again  appears  an  example  of  the  difference  that 
often  exists  in   the  same  re/;w,   when   they  pass 
through  different  kinds  of  strata :  this  is  liere  oK* 
servable  in  that  part  of  the  vein  which  in  ConiwcU 
is  called  Capel,  and  on  the  continent,  salebanqut; 
which  is  a  first  stratum  adherent  to  the  sides  of  the 
Jissures^  of  a  nature  different  from  that  of  the  gang$$ 
which  has  afterwards  filled  them  up.     Now  the  xcins 
of  pseudo-granitCy  m  the  granite  of  the  rock,  have  a 
capcl  of  pure   tchite-quartz ;    while  those  in    the 
schistus  have  a  capel  of  pure  inicay  about  two-tenths  of 
an  inch  thick,  the  lamine  of  which  are  at  right  angles 
with  its  direction,  and  are  very  brilliant.     The  veins 
themselves  are  unequal  in  their  breadth,  diminishing 
in  many  parts ;  and  where  they  are  reduced  to  two- 
tenths  of  an  inch    the  whole  breadth  is  occupied  by 
the  two  strata  of  micay  shewing  their  separation  in 
the   middle.      The  fissures  which  cross   both  the 
schistus  and  the  granite  are  nearly  in  the  direction 

of 
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of  east  and  west:  the  granite  has  crumbled  down 
feiy  much  on  the  soutliern  side,  tiie  last  masses 
hairing  separated  theiDselves  at  the  points  where 
tbere  have  happened  to  be  veins  of  the  pscudo^ 
gramie;  and  its  capel  of  guar tz  has  in  many  places 
remained  attached  to  the  face  of  the  rock,  which  has 
thus  the  appearance  of  an  old  wall  retaining  in  some 
parts  a  coating  of  plaster, 

1207-  We  followed  all  the  western  side,  without 
finding  any  point  at  which  we  could  ascend  to  the 
ibotof  ttie  granitic-rooky  it  being  every  where  ren- 
dered inaccessible  by  heaps  of  large  blocks  of  granite  ; 
but  tlie  scene  changed  on  the  southern  side,  where 
the-  bed  of  the  sea,  instead  of  being  formed  of 
fchiitm^  coqsists  of  sunken  masses  of  granite^  which 
are  m  part  covered  by  the  high  tides.  Here  we  saw 
iitsKfiev€inso{pseu(lo'gratiite  and  of  guar  tz^  as,  on 
the  western  side,  w^  had  observed  in  the  schistus ; 
the  capel  of  the  former,  however,  consisting  no 
longer  of  rnicay  but  of  gmrt^. 

1208.  This  island  belongs  toSir  Johx  St.  Auby n  : 
the  castle  on  the  Summit  of  the  rock,  with  the  bold 
outline,  as  well  of  the  rock  itself  as  of  its  base,  forms 
a  very  picturesque  object,  and  has  frequently  been 
engraven.  Continuing  our  walk  round  the  island, 
we  ascended,  to  a  certain  height,  that  pait  of  the 
rock  up  which  lies  the  way  to  the  castle,  in  order  to 
observe  the  eastern  coast  of  the  bay,  whence  this 
island  is  at  but  little  distance.     Most  qf  the  clifts  op 

this 


S6S 

this  side  are  the  section  of  a  very  thick  loose  soil ; 
but  beneatli  their  foot  appear  masses  of  schirtws  in 
great  disorder,  and  all  the  bed  of  the  sea  along  these 
clifts  presents  ledges  of  the  schistose  strata,  desceod- 
ing  under  the  water  with  an  inclination  towards  tilt 
west  It  is  tlierefore  evident,  not  only  by  the  tubii- 
dence  of  a  part  of  the  mass  oi  granite^  the  remaioiog 
part  of  which  forms  St.  Aftchaefs  mounts  but  by  tbe 
inclination  of  the  schistose  strata  descending  towards 
the  middle  of  the  bay,  that  this  island  is  a  ruin  of 
both  these  kinds  oi  strata^  left  at  a  higher  level  tho 
the  other  masses,  duriug  the  vast  subsidence  by 
which  has  been  produced  the  present  bed  of  tlu^sea, 
whereof  Mount's  bay  is  a  part. 

1 C09.  At  two  o'clock,  we  reached  the  point  wbeooe 
wc  had  set  out,  having  completed  the  circuit  of  the 
island,  which,  by  this  time,  was  really  such,  as  the 
water  was  now  high ;  the  difference  between  the  b^ 
and  low  tides  being  here,  as  I  was  told,  eighleoD 
feet ;  so  that  we  crossed  in  a  boat  the  arm  of  the  901 
whereby  tliis  mount  was  separated  from  the  coasti 
We  had  thus  employed  three  hours  in  obscrvadoos 
to  which  but  little  time  had  probably  been  devoted 
by  Mr.  Playfair.  Mr.  Vinicombe  here  quitted  us  to 
return  to  KenegiCy  arjd  I  set  out  with  Mr.  Davies 
Giddy  for  his  father  s  house  at  Tredrea.  In  the  nxuif 
this  gentleman  pointed  out  to  me,  on  the  north  of 
the  peninsula,  at  some  distance,  the  arm  of  the  sea 
which  bears  the  name  of  the  jRiver  i/ey/,  because  it 
is  tntcTf^d  by  that  small  stream,  but  which  is  properly 
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a  gulph,  penetrating  nearly  to  the  middle  of  the 
breadth  of  the  peninsula ;  and  the  soil  that  succeeds 
it  in  a  direction  towards  the  south  is  so  low,  that  a 
canal  might  easily  be  cut  along  the  hills  which  termi- 
nate at  Marazion,  and  a  communication  thus  opened 
between  the  English  and  the  Bristol  Channels^  if 
tafficient  advantage  were  expected  from  it ;  which 
bas  not  yet  been  the  case. 

1210.  On  arriving  at  TredreOj  I  found  there  the 
dder  Mr.  Giddy,  uitli  his  daughter  Mrs.  Guille- 
UAB,  who  were  so  good  as  to  take  sufficient  interest 
in  my  conversation  with  Mr.  Davies  Giddy,  to  per- 
mit ine  to  continue  it.  '  I  then  mentioned  to  him  that 
I  particularly  wished  to  observe,  on  the  east  of 
Trtdrea^  Tregommig  hilly  whence  had  been  taken 
tbe  granite  which  I  had  seen  used  at  Penzance ;  and 
to  see  on  the  west,  the  course  of  the  river  Heyl^ 
flowing  northward  to  the  bay  of  Stj  Ives:  he  was  so 
good  as  to  offer  to  accompany  me  to  the  former  place 
the  next  morning,  and  the  elder  Mr.  Giddy  proposed 
to  take  me  down  the  course  of  the  Hey  I  in  the  after- 
loon ;  a  plan  very  convenient  to  me,  because  I  had 
tainted  to  meet  Captain  Vivian  the  day  after* 
Wards  at  the  mine  of  Dolcoath. 

July  9,9th.  We  set  out  at  eight  o'clock  in  the 
fi^miing,  in  Mr.  Davies  Giddy 's  chaise,  for  the 
place  whence  the  granite  is  taken,  at  the  foot  of 
^^gofuiing  hill,  which  is  about  seven  miles  from 
Trtdrea.     We  saw  on  the  road  a  quantity  of  tl>e 
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stone  called  ekran  in  tliis  country,  iihd  ftom^  df  ibi 
quarries  where  it  was  worked.  This  stone  has  n 
resemblance  to  porphyry^  hut  is  not  the  same  whicb 
is  stratified  in  mountains ;  and  it  was  on  this  occa- 
sion that  Mr.  D.  Giddy  told  me  what  I  have  already 
mentioned,  that  this  pseudo-porphyfy  forms  the  ma- 
terial of  some  of  the  cross-courses^  that  it  is  not  found 
in  the  country  in  any  other  situation,  and  that  it  is 
worked  for  building-stone  :  there  are  different  kinds 
of  it,  one  of  which  has  nearly  the  appearance  of 
granite,  like  that  in  the  cross-course  formerly  wwk- 
ed  for  tin  in  JVherry-miney  near  Paizance. 

ISII.  Our  road  passed  over  some  high  ground, 
whence  we  had  a  view  of  the  sea  on  the  north  and 
on  the  south,  and  whence  tlie  waters  take  thdr 
course  from  different  points,  ulong  the  combes  which 
descend  to  the  opposite  coasts.  It  is  quite  impos- 
sible to  suppose,  with  Mr.  Playfair,  that  these  chan- 
nels can  have  been  excavated  bv  the  brooks  now 
flowing  in  them;  the  latter  being  formed  in  comha 
by  the  waters  of  the  sprins:,^-,  whicii  as  I  have  oflcn 
explained,  there  issue  forth,  because  these  cavities 
being  the  efkct  of  subsidencey  tlicir  sides  consbtcf 
sections  of  the  strata. 

1212.  Tregomiing  hilly  which  about  six  hundred 
feet  in  height,  rises  in  the  interval  between  the  two 
seas;  it  is  almost  insulated,  being  separated  from  th0 
nearest  hill  of  the  same  ridge  by  a  low  space  of  con- 
siderable breadtli:  when  wc  came  to  its  foot^  we 

saw 
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saw  the  qoarrlcs  on  its  slope  at  no  great  height,  and 
on  ascendhig  to  them,  we  observed  the  following  cir- 
cumstances: In  one  of  the  quarries,  where  there 
vrere  men  at  work,  we  saw  uncovered  two  very  dis* 
tinct  strata^  whence,  by  the  assistance  of  their 
Bssures,  were  extracted  masses  like  those  which  I 
had  seen  at  Penzance.  These  strata  appeal*  under  a 
soil  ^compossd  of  rubbish;  they  are  very  much  shat- 
tered ;  and  the  workmen  told  us,  that,  when  they 
are  followed,  they  are  found  to  terminate^  either 
laterally,  or  some  way  within  the  hill,  as  they  are 
only  insulated  masses  buried  in  the  rubbish  ;  in  some 
other  excavations,  where  similar  masses  had  been 
taken  up,  we  saw  nothing  but  rubbish  in  tlie  place 
were  they  had  lain.  A  well  had  been  dug  on  the 
slope,  where  the  water  was  about  fifteen  feet  below 
the  surface;  and  we  saw  that  its  sides  were  the 
section  of  a  mass  of  these  strata^  which  probably 
extended  farther  into  tlie  hilh 

1213.  It  is  very  evident  that  no  cause  in  action  on 
the  continent  since  it  has  existed  can  have  either 
uisulated  this  hill,  or  enclosed  witliin  it  masses  of 
strata  under  rubbish;  and  it  is  here  impossible  not 
to  perceive,  that  these  are  effects  of  the  catastrophes 
which  formed  the  hills  themselves  by  a  greater  subsi* 
dence  of  the  parts  around  them,  and  that  the  frac- 
tures and  trituration  of  the  separated  masses,  during 
their  angular  movements,  are  tlie  only  possible  cause 
to  which  this  chaos  of  insulated  masses  buried  in  rub* 
bish  can  be  attributed.     I  have  already  described  a 
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similar  phenomenon,  though  accompanied  with  less 
disorder,  in  the  hill  near  St.  Columbj  which  likewise 
belongs  to  the  strata  of  granite  ;  and  it  is  of  the 
same  kind  with  tliose  before  mentioned,  as  well  in 
the  strata  of  schistus  on  the  hill  of  Roscarrock^  as 
in  the  calcareous  strata  of  Offwell  and  fTtdworthtf 
in  Devonshire. 

1214.  There  is  a  signal-post  at  the  topof  thia  bill, 
towards  which  we  ascended :   in  some  parts  the  turf 
is  taken  off  for  fuel,  and  tlie  remains  of  the  vegetable 
earth  being  washed  away  by  the  rains  from  the  spaces 
thus  uncovered,  the  soil  is  there  seen  to  be  composed 
entirely  of  granitic  rubbish  ;  and  the  surface  is  every 
where  scattered  with  blocks  which  appear  above  the 
grass,  as  well  as  with  smaller  masses.     Now  our  ob- 
servations on  the  preceding  day  having  engaged  our 
attention  to  the  state  of  the  gj^mitey  we  found,  and 
Mith  much  more  variety,  the  same  vtvis  in  these 
masses  on  Tregomiing  hilly  as  in  the  granite  of  St. 
MichaeVs  mount ;  and  they  were  observable  even  in 
fragments  so  small,  that  I  was  able  to  bring  them 
away  with  me  as  specimens.   One  of  these  pieces,  of 
which  the  two  outer  sides  arc  of  ifr^rwVe,  has  a  vein 
oi  pseudo-granite,  an  inch  and  half  in  thickness,  with 
its  capel  of  quartz ;  the  quartz  becomes  greyish  at 
its  contact  with  the  pseudo-grauitey  the  latter  con- 
taining no  micay  though  tliere  is  mica  in  the  granite 
on  the  sides.  In  another  mass,  which  has  also  granite 
on  both  sides,  there  is  a  vem  oi quartz  an  inch  thick, 
grey  at  its  contact  with  the  granite^  and  becoming 
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bmhiish  towards  the  middle.     A  third  mass,  still 
^granite  on  both  sides,  contains  a  vein  of  white 
jusrtz  confusedly  crystallized.     In  a  fourth  mass, 
the  c^ls  of  quartz^  very  distinct,  have  their  surface 
coiered  with  small  crystals,  against  which,  on  each 
sid^  has  been  formed  a  stratum  of  quartz  confusedly 
crystallized,  these  strata  being  separated  by  a  reddish 
substance  forming  the  middle  of  the  vein.     Lastly, 
io  a  fifth,  where  the  vein  is  an  inch  and  an  half  in 
bneadtb,  similar  strata  of  white  quartz  have  advanced 
OQ  both  sides,  but  not  having  every  where  united  in 
the  middle,  they  are  covered,  in  all  the  intervals, 
^fnth  small  crystals.    We  saw  large  masses,  contain- 
ing wider  veins  of  both  kinds;  but  they  had  been 
broken  in  the  division  of  the  masses  ;  and  I  saw  also. 
On  some  .fragments,   remains   of  veins  of  pseudo^ 
granite  attached  to  one  of  the  sides. 

1915.  When  we  reached  the  signal-post,  which 
commands  a  great  extent  of  country,  we  saw,  on  the 
western  side,  the  eminences  of  granite  bordering  the 
coast  as  far  as  the  Land's-end^  but  with  many  inter- 
Tu|>tion$.     At  a  small  distance  on  the  N.  £.  was 
Mount  Godolpkin^  belonging  to  the  same  granitic 
chain ;  and  on  the  S.  £.  the  view  extended  over  that 
great  projection  of  the  peninsula  which  is  terminated 
on  the  south  by  Lizard-point.     This  is  a  very  inter- 
esting part  of  the  county,  as  well  because  of  the 
gnlphs  that  render  the  above  projection  nearly  an 
isiaad,  as  from  the  change  in  the  nature  of  the  strata^ 
^^hich  I  had  been  informed;  and  on  both  the^e 
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accounts   I  went  to  observe  it  some  time  after- 
wards. 

1G)6.  Having  returned  to  Tredrca  sufficiently 
early  for  our  plan  of  proceeding  the  s&nie  day  along 
the  course  of  the  river  //e?//,  we  set  out  on  this  new 
excursion  with  the  elder  Mr.  Giddy ;  and  it  will  be 
seen  whether  this  river  can  be  supposed  to  have  cut 
its  own  chaunel.  At  a  little  distance  from  Tredrca^ 
these  gentlemen  pointed  out  to  me  a  pool,  into 
which  this  river  enters,  and  which  serves  as  a  rese^ 
voir  for  times  of  drought,  when  the  stream  alone  b 
not  sufficient  to  turn  a  miU ;  in  rainy  seasons,  or 
sudden  thaws,  its  waters  are  in  part  allowed  to  pass 
oft'  by  their  natural  channel.  This  small  rifer, 
though  it  retains  its  name  the  whole  wav  to  St,  /re»* 
bay  on  the  north  of  the  peninsula,  yet  arrives  at 
the  level  of  the  sea  at  Trtxvinnardy  about  tlirce 
miles  distant  from  the  coast ;  for  ?50  far  do  the  tides 
come  up.  As  we  descended  towards  that  place^  tlje 
tide  was  bej^inninsj  to  ebb ;  and  on  both  sides  of  its 
course,  which  was  also  that  of  the  little  river,  we 
saw  large  green  marshes  beginning  to  appear;  tliese 
soils  are  raised  by  the  sediments  of  the  tides,  with  a 
progress  sufllciently  sensible  to  be  observed  by  tltc 
inhabitants. 

1C17.  "MSt.  Earth,  we  crossed  this  aestuary  byi 

bridge ;  and  here  Mi .  ( iiddy  told  me,  as  a  fact  known 

by  tradition,  that  the  |)eo[)le,  whose  occupation  it  is 

to  search  fur  grains  of  tin  ore  in  tlie  granitic  satd 

e  covering 


.Covering  the  slopes  of  several  hills,  and  the  bottottiS 
of  some  vales,  had  followed  one  of  the  latter,  which 
joins  the  aestuary  a  little  below  the  bridge  j  and  aftei* 
they  had  penetrated  through  this  sand^  brought  down 
thither  by  the  rains,  instead  of  continuing  to  find 
the  grains  of  ore  on  strata  of  schist  us,  as  in  the  upper 
part,  they  found  them  on  sea-sand;  which  conse- 
quently must  have  been  deposited  on  the  bottom  of 
this  branch  of  the  aestuary,  before  the  granitiC'Stind 
could  have  been  spread  over  it  by  the  rains.  This 
is  a  remarkable  fact,  unexpectedly  coinciding  With 
those  which  I  have  already  adduced  as  clearly  prov- 
ing, that  neither  the  rain-xcaters^  nor  those  of  the  sea^ 
have  cut  the  channels  whereby  the  latter  have,  in 
toany  places,  entered  a  great  way  into  the  lands  j 
but  that  these  channels  exbted  at  tlie  birth  of  the 
continents. 

1218.  We  followed  the  left  bank  of  the  rivef,  or 

^ther  the  western  side  of  the  ancient  gulph  into 

^'hich  it  originally  discharged  itself,  as  far  as  Lelahty 

^here  this  gulph  opens  into  St.  Ives  bay  ;  and  here 

1  observed  a  strikhig  phenomenon,  of  which  I  had 

been  already  apprized  by  my  Obliging  companion^* 

The  sand  of  the  outer  strand,    raised  up  by  the 

^iods,  produces  in  tliis  part  the  same  effects  \Vhich 

1  have  described  on  the  eastern  coast  of  the  gulph  of 

Padstow  ;  but  this  is  a  sand  of  a  perfectly  different 

nature,  being  of  the  kind  already  mentioned,  tvhich 

is  composed  of  marine  bodied,  comminuted  by  the 

waves  that  violently  dash  them  against  the  rocks  on 

t2  the 
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tile  coast  From  Lclaiit^  I  set  out  to  walk  down  to 
the  open  sea ;  and  in  my  way  I  came  to  nothing  but 
duneSj  rising  one  on  another,  under  which  I  was  told 
that  many  houses  had  been  buried,  without  any 
possible  means  of  preventing  it :  and  the  case  is  the 
same  along  the  coast  on  tiie  east  to  a  considerable 
distance ;  an  interesting  object,  to  which  I  shall  \xk\t 
occasion  to  return. 

12ig.  Opposite  to  Lelcmtj  the  gulph  is  joined  by 
a  large  asstuary,  which  follows  to  the  eastward  tbi 
direction  of  the  coast,  passing  between  PhiUack  on 
tlie  north,  and  Bodrigy  on  tlie  south.  This  ttstaary 
btting  the  lowest  part  of  a  large  vale,  it  is  entered  at 
the  liighcr  end  by  a  stream  bearing  the  name  of 
Phlllack^  the  level  of  which  is  raised  by  a  dam,  that 
it  may  work  the  machines  of  a  copper  foundery.  But, 
in  order  to  profit  by  a  situation  so  favourable  for 
importation  and  exportation,  it  is  necessary  to  keep 
open  the  passage  to  the  sea,  which  the  safid  brought 
into  the  gulph  by  the  waves  and  the  tides  is  continu- 
ally tending  to  obstruct ;  and  this  effect^  though  it 
cannot  be  entirely  prevented,  has  however  been  ^^ 
tarded  in  the  following  manner :  At  tlie  opening  of 
the  SBstiiary  has  been  raised  a  dike,  with  a  wide  sluice, 
which  is  left  open  while  the  tide  is  flowing,  in  order 
that  the  asstuary  may  be  filled  up  with  the  sea  water; 
but  when  the  tide  has  risen  to  its  greatest  height, 
thii^  aluice  is  closed,  and  not  opened  again  till  the 
M);.  the  violence  of  the  current,  which 
.tiben  carries  down  the  sand  before  it, 

and 
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has   hitherto  preserved  a  channel    for  small 

120.    In   returning  from   Lelanty   ]Mr.    Giddy 
;ed  out  to  me,  near  TrtdreOy  the  adit  of  some 
5,  which  shews  of  what  materials  are  composed 
lopes  of  most  of  the  hills  in  this  country,  now 
•ed  with  gi-ass.     The  water  of  this  adit  was 
ig  extemall}'  along  a  space  of  considerable 
[i ;  because,  in  order  to  save  wood  for  props, 
called  stalling^  the  rubl/ish  which  forms  the 
of  the  hill  had  been  cut  through,  as  far  as  the 
ise  of  throwing  it  up  on  the  sides  would  permit; 
Q  advancing  farther  into  the  foot  of  the  hill  as 
itinued  to  rise,  the  thickness  of  the  rubbish  be- 
at last  so  great,  that  it  was  necessary  here  to 
a  gallery,  stalling  it  up  to  the  point  where  it 
he  extremity  of  another  gallery,  which  set  out 
the  mines,  and  was  bored  through  the  mass  of 
rata  of  sckistics.     Mr.  Giddy  told  me  that  this 
de  case  at  tlie  issues  of  the  adits  in  almost  every 
iiCormcall;  and  I  have  seen  the  same  tiling  in 
districts  of  mines  on  the  continent;    which 
rs  with  the  situation  of  the  strata  within,  as 
rered  by  the  working  of  the  mines,  in  shewing 
ivas  the  state  of  tlie  hills  at  tlie  time  when  the  sea 
ioned  them,  and  retreated  into  its  present  bed. 

51.  On  our  return  to  Tredrea^  we  found  tliere 
riddy  of  Penzance,  who  had  brought  a  specimen 
cry  singular  gatigue  lately  found  at  the  depth 

of 
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of  seventy  fathom,  in  a  load  worked  at  Rclistian  in 
the  parish  of  Gwinear.     The  load  in  that  pan  be- 
comes a  brecciay  composed  of  rounded  fragments  of 
a  hard  kellas^  connected  by  a  schistose  substance ;  but 
between  these  masses  remain  vacancies,   some  of 
which  are  filled  with  greyish  mundic,  and  others  are 
lined  with  cubical  pyrites,  crystals  of  quartz^  and 
crystallized  tin  ore.     This  load,  though  here  very 
unproductive,  was  still  continuing  to  be  worked,  ii^i 
the  hope  that  it  would  return  to  its  original  state. 
This  is  a  very  interesting  symptom  of  what  passed  iiE 
the  ancient  sea,  ivhile  its  liquid  contained  many  of 
the  substances  afterwards  separated  from  it.     Thpre 
are  abundant  proofs,  that,  subsequently  to  the  first 
catastrophes  which   produced  the  fissures  wherein 
the  loads  were  formed,  and  before  the  latter  had 
be^n  broken  and  subjected  to  angular  movements, 
the  strata  underwent  such  concussions,  as  occasioned 
to  fall,  from  the  sides  of  the  fissures,   fragments, 
afterwards  enclosed  in  the  gangue  which  filled  up 
those  fissures ;  small  masses  of  granite  and  of  schistus 
(or  kellas)  being  found  in  the  parts  where  it  passes 
through  their  respective  strata.     Now  it  farther  ap- 
pears in  the  load  of  Relist ian^  that  the  sea,  by  the 
agitation  of  its  bed  in  the  catastrophes  which  took 
place  there,  had  rounded  the  fragments  on  the  sur- 
face of  the  strata,  in  the  same  manner  as  is  found  in 
Other  breccias  j  and  that  here  these  rounded  frag- 
tnents  fall  into  the  fissures,  during  the  process  of  the 
formation  of  their  gangue,     I  should  be  tedious  were 
I  to  cuter  into  all  the  details  of  the  facts  concerning 

which 
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^'  ^1    which  I  bad  opportunities  of  gaining  information  in 
dm  jouumey,  when  I  was  evt  ry  where  in  the  com- 
pany of  well  informed   pei^ons ;    I  have   therefore 
been  obliged  to  confine  myself  to  the  pri  icipal  cir- 
cumstances. 

July  30th.  This  was  the  day  which  had  been  ap- 
|>ointed  for  my  meeting  with  Captain  Vivian  at  Dol^ 
coatk  mhiCj  Avheuce  I  was  to  proceed  in  the  evening 
to  Peudarvcs ;  and  as  tlie  elder  Mr,  Giddy  was  to 
go  tliis  morning  to  Camborne^  which  is  not  far  from 
the  latter  place,  I  set  out  with  him  at  nine  o'clock 
from  lyedreUj  and  we  travelled  together  a  great  part 
ot  the  way, 

1222.  The  low  tract  extending  across  the  penin- 
sula from  St.  Ives  bay  to  Mount's  batfy  when  viewed 
from  the  bills  on  its  eastern  border,  over  which  we 
first  passed,  forms,  with  the  opposite  hills,  one  of 
the  most  cheerful  parts  of  this  county;    not  only 
from  its  rich  cultivation,   and  hedges  interspersed 
with  trees,  but  from  the  woodsj  on  tl^e  slopes  of  the 
western  hills :  I  had  these  in  view,  when  I  spoke 
before  of  a  method  of  favouring  tlie  growth  of  woods 
M'hich  Had  been  for  some  years  employed  in  Com- 
wall,  and  which  I  shall  here  explain ;  Mr.  (iiddy 
having  confirmed  to  me  what  I  had  already  heard 
respecting  it  from  Mr.  Thompson  at  Penzanccy  be- 
fore I  bad  seen  the  part  of  the  country  where  tiiis 
method  originated.      The  winds,    and  particularly 
those  from  thQ  west,  which,  having  crgssed  a  vast. 

extent 
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extent  of  sea,  pass  over  this  projecting  part  of  the 
peninsula  without  any  impediment,  used  to  destroy 
all  the  trees  here;  for  though,  in  large  plantations, 
the  first  row  exposed  to  their  action  served  for  some 
time  as  a  protection  to  those  behind  it,  yet,  as  ooe 
row  decayed  alter  another,  in  the  course  of  time  the 
whole  perished.  The  late  Ma.  Praed.  of  Trevetkoc 
rear  St.  Ives,  having  made  plantations  of  many  &h 
reign  trees,  and  amongothers  of  the  p/rtfl.s/fr,  a  pne 
which  bears  large  cones,  remarked  not  only  that  die 
latter  resisted  the  effect  of  the  winds,  but  that  odw 
trees  flourished  behind  it.  Jle  then  determined  tD 
make  a  large  nursery  of  these  pines ;  and  when  they 
were  of  a  sufiicient  height,  he  undertook  great  plan- 
tations of  various  kinds  of  trees,  guarding  them  on 
the  western  side  with  a  double  row  of  pinasters. 
This  method  perfectly  succeeded,  the  other  trees 
becoming  large  and  vigorous ;  and  the  woods  thus 
formed  were  those  of  which  we  had  a  view  on  the 
slope  of  the  hills  on  the  side  next  St.  Ives.  Mr. 
Praed's  success  has  induced  many  other  gentlemen 
to  adopt  the  same  plan ;  and  in  time,  Comwaila 
likely  to  become  a  woody  county. 

1S23.  In  passing  through  the  village  of  Tapper, 
we  observed  a  small  stream,  which  is  there  seen 
arriving  from  a  distance  with  very  little  declivity ; 
but  it  suddently  begins  to  flow  rapidly,  and  is  em- 
ployed in  turning  the  rollers  of  a  forge  for  iron  bars; 
thence,  crossing  the  village,  it  rushes  precipitately 
into  a  deep  cleft,  and  thus  arriving  at  the  bottom  ol 
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the  hUI,  it  joins  the  river  Heyl  in  its  sestuary.  Tbi  s 
15  a  case  too  frequent  in  stony  hills  and  mountains, 
to  allow  any  attentive  observer  to  entertain  the  idea 
that  the  brooks  descending  from  eminences  have  cut 
tbeir  way  to  the  principal  channel  in  which  flows  the 
riocr  formed  by  their  union. 

1 2S4.  From  many  parts  of  the  road^  we  had  a  view 
of  the  heights  bordering  the  sea,  on  the  east  of  St. 
Ives  bay  ;  I  remarked  that  among  these  were  inter- 
spersed some  whitish  eminences,  the  nature  of  which 
I  inquired  of  Mr.  Giddy;  and  he  told  me,  what 
Mr.  Stackhouse  afterwards  confirmed  with  many  de« 
tails,  that  these  small  hills  were  composed  of  the 
fond  which  the  winds  raise  from  the  sea-shore,  and 
carry  over  tlie  neighbouring  countiy.  This  sand  is 
continually  gaining  on  the  land,  where  it  successively 
overwhelms  inhabited  places ;  and  the  accounts  of 
its  progress  are  transmitted  from  one  generation  to 
another.  This  then  is  a  new  chronometer^  possessing 
the  same  conditions  that  I  have  already  pointed  out 
with  regard  to  others ;  all  these  chronometers  con« 
listing  in  effects  resulting  from  known  causes^  which 
can  have  acted  only  since  tlie  continents  have  existed, 
Md  of  which  the  progress^  within  known  timcSi  is 
indicated  by  monuments.  Tliis  phenomenon,  both 
here  and  at  PadstoWy  has  so  great  a  resemblance  to 
that  produced  by  the  sands  of  Lybia  on  the  borders 
pf  the  NilCy  that  I  am  induced  to  copy  what  my 
brother  has  written  respecting  tlie  latteri  in  a  paper 
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inserted  in  the  Mercure  de  France, .  for  September, 
1807. 

"  The  smids  of  the  Lyblan  deseriy'  he  says, 
'*  driven  by  the  west  winds,  have  left  no  landi 
^^  capable  of  tillage  on  any  parts  of  the  western 
"  banks  of  the  Nile  not  sheltered  by  mountains. 
"  Tl>e  encroachment  of  these  sands  on  soils  which 
"  were  formerly  inhabited  and  cultivated  is  evident- 
"  ly  seen.  JM.  Dexon  informs  us,  in  the  account 
**  of  his  Travels  in  Loivcr  and  Upper  Egypt^  that 
^*  summits  of  the  ruins  of  ancient  c/V/V^  buried  under 
**  these  sands  still  appear  externally ;  and  that,  but 
"  for  a  ridge  of  mountains  called  the  Lybian  chain, 
*'  which  borders  the  left  bank  of  the  Nile^  and 
**  forms,  in  the  parts  where  it  rises,  a  barrier  against 
"  the  invasion  of  these  sandsj  the  shores  of  the  river, 
^*  on  that  side,  would  long  since  have  ceased  to  be 
**  habitable.  ^*  Nothing  can  be  more  melancholy," 
**  sa3's  this  traveller,  **  than  to  walk  over  villages 
*^  swallowed  up  by  the  sand  of  the  desert,  to  tram- 
"  pie  under  foot  their  roofs,  to  strike  against  the 
**  summits  of  their  minarets,  to  reflect  that  yonder 
<*  were  cultivated  fields,  that  there  grew  trees,  that 
*^  here  were  even  the  dwellings  of  men,  and  that  all 
•*  has  vanished." 

"  If  then  our  continents  were  as  ancient  as  has 
"  been  pretended,  no  traces  of  the  habitation  of  men 
"  would  appear  on  any  part  of  the  western  bank  of 

"  the 
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"  the  XilCj  wLicli  is  exposed  to  this  scourge  of  the 
•*  safids  of  the  desert.  The  existence,  therefore,  of 
"  such  monuments  attests  the  successive  progress  of 
"  the  encroachments  of  the  sand  ;  and  these  parts  of 
*'  the  bank,  formerly  inhabited,  will  tor  ever  remain 
^*  arid  and  waste.  Thus  the  great  population  of 
"  Egi/pt,  announced  by  the  vast  and  numerous  ruins 
**  of  its  cities,  was  in  great  part  due  ton  causo  of 
"  fertility  which  no  longer  exists,  and  to  which  suf- 
"  ficient  attention  has  not  been  given.  '  Tlic  sa?uls  of 
"  the  desert  were  formerly  remote  from  Egt/pl ;  the 
'^  Oases^  or  habitable  spots  still  appearing  in  the 
"  midst  of  the  sands,  being  the  remains  of  the  soils 
"  formerly  extending  the  w  hole  way  to  the  Xiic; 
'*  but  these  smuh,  transported  hither  by  the  western 
"  winds,  have  overwlielmed  <ind  buried  this  exlcn- 
*'  sive  tract,  and  doomed  to  st:  rility  a  land  which 
**  was  once  remarkable  for  its  fruilfulncss. 

"  It  is  therefore  not  soU  Iv  to  her  revolutions  and 
"  changes  of  sovereigns  that  Egjjpt  owes  the  loss  of 
*^  her  ancient  splendour;  it  is  also  to  her  having 
"  been  thus  irrecoverably  deprived  of  a  tract  of  land, 
'*  by  which^  before  the  sands  of  tlie  desert  bad 
*'  covered  it  and  caused  it  to  disappear,  h(  r  wants 
'*  had  been  abundantly  supplied.  Now,  it'  we  fjx 
**  our  attention  on  this  fact,  and  reiloct  on  the  con- 
**  secjuences  which  would  have  attended  it  if  thou- 
*^  sands,  or  only  some  hundreds  of  conturics  had 
**  elapsed  since  our  continents  first  existed  above  the 
*^  level  of  the  sea,  docs  it  not  evidently  appear  tliat 

•^  all 


284 

'^  all  the  countiy  on  the  west  of  the  Nile  would 
'^  have  been  buried  under  this  sand  before  the  erec- 
"  tion  of  the  cities  of  ancient  Egypt^  how  remote 
^^  soever  that  period  may  be  supposed ;  and  that,  in 
'^  a  country  so  long  afflicted  with  sterility,  no  idea 
"  would  even  have  been  formed  of  constructing  such 
"  vast  and  numerous  editices?  When  these  cities 
*'  indeed  jvere  built,  another  cause  concurred  in 
favouring  their  prosperity.  The  navigation  of  the 
Red  sea  was  not  then  attended  with  any  danger 
on  the  coasts :  all  its  ports,  now  nearly  blocked  up 
"  witli  reefs  of  coraly  had  a  safe  and  easy  access; 
'^  the  vessels  laden  with  merchandize  and  provisions 
"  could  enter  tliem  and  depart  without  risk  of  being 
^'  wrecked  on  these  shoals,  which  have  risen  since 
that  time,  and  are  still  increasing  iii  extent. 
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"  The  defects  of  the  present  go\erntnent  of  Egypt, 
"  and  the  discovery  of  the  passage  from  Europe  to 
"  India  round  the  cape  of  Good  Hope,  are  therefore 
*'  not  the  only  causes  of  the  present  state  of  decline 
of  this  country.  If  the  sands  of  the  desert  had 
not  invaded  the  bordering  lands  on  the  west,  if  the 
"  work  of  tlie  sea  polypi  in  the  Red  sea  had  not  ren- 
^'  dered  dangerous  the  access  to  its  coasts  and  to  its 
"  ports,  and  even  filled  up  some  of  the  latter,  the 
"  population  of  Egypt  and*  the  adjacent  countries, 
"  together  with  their  product,  would  alone  have 
"  sufficed  to  maintain  them  in  a  state  of  prosperity 
'^  and  abundance,  fiut  now,  though  the  passage 
"  to  India  by  the  cape  of  Good  Hope  should  cease 

«  to 
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*'  to  exist,  though  the  political  advantages  which 
"  Egypt  enjoyed  during  the  brilliant  period  of 
"  Thebes  and  Memphis  should  be  reestablished,  she 
**  could  never  again  attain  the  same  degree  of 
*'  splendor. 

"  Thus  the  reefs  of  coral  which  have  been  raised 
**  in  the  Red  sea  on  the  east  of  Egpyt^  and  the 
^  sands  of  the  desert  which  invade  it  on  the  west^ 
"  concur  in  attesting  this  truth :  That  our  continents 
'^  are  not  of  a  more  remote  antiquity  than  has  been 
*'  assigned  to  them  by  the  sacred  historian  in  tb^ 
^  book  of  Genesis,  from  the  great  6ra  of  the  Deluge.** 

I S25.  These  are  not  the  only  proofs  a&rdtfd  by 
Egypt  of  the  recent  origin  of  out  continents ;  ttie 
Deltttj  formed  at  the  mouth  of  the  Nile  by  the  dedi^ 
ments  of  that  river,  supplies  us  with  another  chrono- 
meter. According  to  the  account  of  M.  de  Dolo^ 
Diieu,  these  sediments  have  here^  (as  I  have  shewn 
to  be  the  case  in  the  marshes  of  Somersetshire), 
encompassed  islands  consisting  of  calcareous  strata. 
It  is  the  same  with  all  the  Deltas  which  have  been 
formed  at  the  mouths  of  great  rivers  in  every  part  of 
the  world,  and  which  are  still  continuing  to  extend 
diemselves,  with  this  common  circumstance;  that 
these  new  soils  are  absolutely  horizontal ^  and,  when 
not  enclosed  with  dikes,  are  still  subject  to  inunda** 
dons  from  the  waters  both  of  the  land  and  of  tiie 
sea:  this  is  what  I  have  already  shewn  in  these 
travels,  along  the  shores  of  the  Baltic  and  of  the 
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North  seOf  and  around  the  coasts  of  Eiigland,  Irt 
ray  first  geological  woi'k,  I  had  addviced  this  well- 
known  circninstance  as  a  direct  proof,  that,  since 
our  continents  have  existed,  tiieir  relative  level  with 
tlie  sea  has  never  changed ;  and  it  onght  to  have 
prevented  the  hypothesis  which,  in  the  Huttonian 
Theory,  has  heen  indirectly  opposed  to  what  I  had 
detailed  in  tiic  above  work,  witli  regard  to  the  differ* 
ent  7narUimc  chronometers  ;  I  mean,  the  hypothesis 
of  alternate  elevations  and  subsidences  of  some  parts 
of  the  coasts,  in  times  very  modern  comparatively  with 
Uie  origin  of  the  continents  themselves;  for  ihi« 
hypothesis,  to  bear  any  appearance  of  probability, 
ought,  since  the  same  phenomena  are  every  where 
obsferted;  to  comprehend  all  coasts  around  ever) 
part  of  the  continents.  I  now  return  to  the  account 
of  my  jpurney. 

^  12^G.  It  was  noon  when  Mr.  Giddy  and  I  arriv- 
ed at  Dolcoath  mines.  Caj)tain  Vivian  had  b^en  so 
good  as  to  pi'cpare  all  tliat  was  necessary  to  give  m€ 
an  exact  idea  of  the  different  strata  through  whicli 
the  loads  of  this  district  pass,  of  the  points  where 
tb^se  loads  are  intersected  by  the  cross  courses 
formed  in  later  I'ractu res,  and  of  the  pai'ts  of  the  loads 
already  worked,  witli  tiieir  various  accidents.  He  first 
$iiewed  us  the  plans  of  the  interior  part  of  these 
mines,  which  had  been  drawn,  and  continued  as  the 
work  advanced,  with  geometrical  precision.  But 
besides  the  genei'al  idea  furnished  by  these  plans, 
lie  bad  sketched,  oa  separate  sheets,  for  my  faither 
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information,  "some  sections  of  the  hads  in  the  parts 
where  they  liave  undergone  the  greatest  alterations 
from  the  cross  courses ;  indicating  the  different  strata 
intersected  by  both,  and  the  changes  of  'level  pro- 
duced in  those  strata,  as  well  by  tlie  tivsi J'ractures 
in  which  the  ioads  were  formed,  as  by  that  greater 
catastrophe  in  which  tlic  loads  tlietnsclves  were  bro- 
ken, and  subjected  to  angular  movements.  Tbu.s, 
being  already  sufficiently  acquainted  with  the  interior 
part  of  mines,  I  acquired  more  information  respect- 
ing these  in  Captain  Vivian's  roou),  than  I  could 
have  gained  by  descending  into  them  witli  the  best 
guide*  for  then  I  could  only  have  seen  tliose  objects 
successively  and  obscurely;  whereas  here  they  wcro 
all  brought  before  me  in  a  distinct,  tliough  contracted 
vieiv ;  and  it  is  froui  this  clear  and  accurate  iafor-i 
mation  that  I  shall  now  describe  their  most  essential 

• 

circumstances. 

1227.  In  this  district  of  jnincs,  there  is  one  prinf 
cipal  load  which  is  worked  to  an  extent  of  two  miles 
from  east  to  west.  This  load,  meeting  the  surface 
tbe  whole  way,  has  been  attacked  in  several  points^ 
^Iher  by  different  proprietors  of  tlie  ground,  or  by 
different  companies  of  adventurci's;  whence  have 
resulted  many  distinct  muics.  Beginning  from  the 
east,  the  names  of  these  mines,  over  all  wliicli 
Captain  Vivian  presides,  are  IVheul  Druid,  U'/teal 
Famijf^  Tm  Craft,  Cook's  Kitchen,  Dolcoath,  and 
Cambani  IVean.  This  whole  space  has  a  very  ex- 
traordinary and  dreary  aspect,  and  might  be  taken, 
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wiien  first  approached,  for  a  volcanic  coiintryi  in 
which  the  eruptions  were  still  continuing :  but,  when 
viewed  from  an  elevated  spot  at  some  distance,  it 
much  resembles  a  piece  of  ground  worked  by  Qiiners 
of  a  veiy  diftcrent  nature,  having  the  appearance  of 
a  thin  pasturage  interspersed  with  mole-hills;  for 
even  the  levers  of  the  steam-engineSi  which  put  every 
thing  in  motion  under  ground,  suggest  the  idea  of 
the  sticks  of  the  traps  usually  ^et  to  catch  those 
diminutive  miners.  The  whole  of  what  has  been 
here  eftected  by  art,  respecting  which,  as  I  walked 
over  this  space.  Captain  Vivian  gave  me  distinct 
information,  is  trulv  admirable  :  indeed  I  know  no* 
thing,  but  a  dockyard  for  men  of  war,  that  so  fully 
manifests  the  resources  of  the  human  mind  for  the 
production  of  immense  effects,  though  the  natural 
strength  of  man  is  comparatively  so  small. 

12:28.  As  the  m'mes  belong  to  different  conpanics, 
the  interior  limits  of  most  of  them  are  determined 
by  vertical  planes,  corresponding  with  lines  traced 
on  the  surface  of  the  ground.  But  in  some  placesi 
as  for  example,  between  Cook's  Kitch^u  and  Dair 
coathy  these  mines  have  a  natural  limit,  formed  by  s 
cross  course.  Here  this  course  does  not  follow 
exactly  the  limit  of  the  lands,  but  it  has,  by  agree* 
ment,  been  made  that  of  the  ;wiwe^,  because  it  pro- 
duces a  division  of  the  interior  waters.  In  this  part 
of  the  peninsula,  on  the  east  of  the  low  grounds 
which  divide  it  from  north  to  south  between  St.  Iv€9 
bay  and  Mount's  baj/,  the  nature  of  the  cross  courses 
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s  not  vary  so  much  as  in  the  western  part :  most 
bem  have  on  their  western  side  a  capel  of  a  clay^ 
enetrable  by  water :  it  is  this  part  of  them  only 
ch  forms  the  division  of  the  interior  waters ;  the 
of  their  mass  being  most  frequently  composed  of 
ments  of  different  stones  imbedded  in  soft  mate- 
The  cross  course  which  separates  Cook^s 
hen  from  Dolcoath  is  in  some  parts  10  fathom  in 
kness,  and  in  otliers  less  than  three :  it  underlays^ 
Qclinesi  three  inches  in  a  fathom^  towards-the 
;  but  other  cross  courses  have  the  same  degree, 
nclination  towards  the  west,  and  some  are  ver- 
L 

239*  The  principal  load  of  the  mines  of  which  I 
speaking  is  SO  feet  thick  in  some  parts,  and  not 
ve  eight  in  others.  Several  loads  parallel  to  this^ 
less  considerable,  and  at  little  distance  from  each 
2r,  are  worked  at  the  same  time  m  each  mine ; 
there  is  more  vaiiation  in  these  than  in  the  prin- 
d  load.  The  cross  courses  are  evidently  posterior 
be  Jissures  in  which  the  loads  have  been  formed, 
«  they  intersect  them,  and  have  occasioned 
Qges  in  the  level  of  the  parts  thus  divided ;  how- 
r,  in  some  places  they  have  had  great  influence  in 
ouneralization  of  their  gangues;  of  which  a  striking 
mple  is  found  in  comparing  the  two  sides  of  the 
Kf  course  which  separates  Dolcoath  from  Cook's 
'hen^  and  of  which  the  line  is  marked  on  the  sur« 
3  by  a  glen.  The  same  loads  are  worked  in  both 
)e  mines ;  yet  the  difference  between  the  two  sides 
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divided  by  the  glen  is  strilcing  even  to  the  sight, 
the  side  of  Cook's  kitchen^  the  heaps  of  ore,  the  w 
of  tlie  stamps,  and  the  miners  themselves  are  all 
while  nothing  of  this  kind  appears  on  the  Doh 
side ;  and  the  following  is  the  cause  of  the  diffcrci 
as  explained  to  me  by  Captain  Vivian.  On  the  sic 
of  Cook*s  kitchen,  the  whole  of  the  main  had  is 
trated  with  an  iron  mineral^  which  the  water  and 
air  decompose  into  ochrcy  even  within  tlie  loadj  ssh 
all  the  crevices  ai-e  lined  with  it.  The  solid  pieccS' 
indeed  are  not  of  this  colour  when  freshly  broken, 
but  their  surface  acquires  it  in  the  heaps ;  and  front 
the  redness  of  the  dust  produced  by  stamping,  of  the 
water  which  carries  away  that  dust,  and  of  all  tlie 
people  who  work  here,  men,  women,  and  children,  1 
could  have  fancied  myself  among  iron  mines,  where 
the  veins  consist  of  hcsmatites. 

1230.  There  are  moreover  differences  between  the 

leads  themselves  in  this  country ;  and  first,  tlioagh 

the  direction  of  all  is  from  east  to  west,   they  vary  ifl 

their  inclmation,  or  underlay  ;  some  inclining  towards 

the  north,  others  toward  the  south ;  now  here  the 

former  are  richer  than  the  latter  in  metallic  product 

while,  in  other  districts,  the  contrary  is  observed. 

There  are  also  cluingcs  in  this  respect,  and  cvenifl 

the  nature  of  tlie  ore,  in  the  same  load^  wlwn  it  is 

met  and  intersected  hv  another.     In  the  above  mines 

occur  very  remarkable  examples  of  these  alterations; 

one  of  which  is  as  follows :    some  loads,  inclining 
< 

towards  the  south  \5  inches  in  a  fathom,  had  been 
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rolrked  to  the  depth  of  58  fathom,  with  a  prbdaci 
tie  more  than  sufficient  to  pay  the  expense :  at  that 
nut  they  were  found  to  be  intersected  by  a  smali 
with  an  equal  inclination  to  tlie  north,  and  for 
fathom  below  thid,  they  were  very  rich  in  grey 
vid  yellow  topper  ore;  but  still  lower,  they  were 
igain  impoverished,  and  had  continued  in  the  latter 
Vtate  to  the  depth  of  1 8S  fathom^  to  which  they  had 
Uien  been  followed. 

123 1.  Captain  Vivian  gave  me  the  example  of 
iDOther  case,  by  shewing  me  a  drawing  of  the  ^ec/io/i 
of  a  part  of  these  mines,  where  two  loads  also  inter- 
ifcct  each  other  by  their  opposite  inclinations,  and 
change  their  respective  levels :  one  of  these  is  called 
the  Great  load,  and  the  other,  much  smaller,  is 
named  the  Toa^  load;  both  are  found  at  the  surface, 
immediately  under  the  loose  soil;  but  they  pass 
downwards  through  the  whole  mass  of  the  strata. 
*^ fissure  in  which  the  Great  load  has  becin  formed 
must  have  been  posterior  to  that  whicli  contains  the 
Toay  load  ;  having  considerably  changed  the  level  of 
lb  divided  parts ;  these  loads  meet  at  the  depth  of 
106  fathom,  whence  the  Great  load  continues  its 
course :  at  this  point,  the  section  of  the  two  loads 
tttey  be  represented  by  a  capital  italic  Fl  Lowei* 
iown,  the  Toay  load  is  again  fouiid,  but  on  the 
opposite  side  of  the  great  one ;  so  that,  at  this  sd- 
Kmd  point,  the  section  may  be  represented  by  the 
^•me  capital  reversed,  j[  ;  and  the  former  of  thede 
letters,  placed  bvej-  the  latter,  would  exhibit  the 
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figure  of  the  whole  section.  Now  neither  of  these  tnro 
loads  J  down  to  their  point  of  junction^  where  tbe 
Toajf  load  has  sunk,  furnishes  any  ore  but  of  copper; 
while  below  this  point,  scarcely  any  thing  but  tinaft 
is  contained,  first  in  the  Great  load  alone,  then  in  tbe 
Toajf  load  also,  when  it  re-appears  with  less  inclioa* 
tion.  All  these  cases  are  evidently  contrary  to  tbe 
idea  that  the  gangue  of  the  veins  consists  of  mate* 
rials  which  had  been  melted  and  injected  into  tbe 
fissures  from  beneath  tlie  strata ;  nor  can  they  be  re* 
ferred  but  to  the  system  of  a  successive  formatimiy 
by  precipitations^  in  the  bosom  of  the  primorM 
Uquidy  while  it  still  contained  the  multitude  of  elanents 
of  which  all  known  terrestrial  bodies  have  been  com* 
posed. 

1232.  Captain  Vivian  had  been  so  good  as  to  pre- 
pare another  very  interesting  drawing,  representing  a 
horizontal  section  of  tlie  district  of  Cook's  kitQhai  and 
Dokoathj  with  all  the  loads  on  both  sides  of  tbe 
cross  course^  and  the  quantity  of  change  produced 
by  tbe  latter  in  the  level  of  the  former ;  together 
with  the  dislocations  which  the  loads  had  undcrgcne 
in  meeting  each  other.  But  these  details  are  not  ne- 
cessary, nor  could  they  be  described  without  a  refe- 
rence to  the  drawing;  I  shall  therefore  proceed  to  a 
more  essential  point,  concemir^g  the  granite.  lu 
our  first  conversation,  I  had  spoken  to  him  of  the 
Huttonian  hypothesis,  with  which  he  was  already 
acquainted ;  and  he  had  then  said,  that  if  Mr.  Play- 
UXv^  iu  his  journey  tlirough  Cornzcall,  had  consulted 
2  the 
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tbe  miners,  he  would  have  met  witli  none  who  would 
not  have  told  him  that  the  gramte  could  not  possibly 
have  been  infusion;  since  ihe fractures  wherein  the 
hods  have  been  formed  pass  into  it  directly  from  tlie 
hUas.  In  order  to  give  me  an  example  of  this  fact, 
he  had  now  chosen  a  mine  into  which  he  had  himself 
accompanied  a  zealous  partizan  of  the  Huttonian 
theory,  (whom  he  named  to  me;  and)  who,  after 
having  seen  what  I  am  going  to  describe,  quitted  the 
mine,  convinced,  not  only  that  the  granite  could  not 
have  been  mfusimi  when  the  sti^ata  underwent  their 
fa%i  fracturesy  but  that  neither  the  growan^  nor  the 
iand  of  tlie  samer  kind  so  abundantly  spread  over  a 
great  part  of  this  county,  could  be  considered  as 
decomposed  granite. 

123S.  The  drawing  which  Capcdn  Vivian  gave  me 
relative  to  this  object  represents  a  vertical  section  of 
the  loady  in  the  part  where  the  shafts  in  which  the 
pumps  are  worked,  and  the  ore  is  brought  up,  has 
been  sunk  through  it  to  as  great  a  deptli  as  possible, 
in  order  to  facilitate  the  motion  of  the  pump-rods ; 
and  at  a  point  where  the  load  suddenly  assumes  a 
great  inclination,  in  consequence  of  a  cross  course^ 
a  beam  has  been  placed,  in  order  to  change  the 
direction  of  tlie  rods.  I  shall  now  enumerate  the 
9trata  through  which  this  load  passes,  beginning 
from  the  surface;  their  thickness  being  determined 
on  an  average  of  the  variations  observed  in  different 
parts,  according  to  the  direction  of  the  load.  The 
first  15  £aithom  are  in  superficial  gawan;  the  20 
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the  liquid  originally  covering  the  whole  globe ;  and 
that  it  was  fbUowed  by  the  successive  precipitations 
of  all  the  other  kinds  of  strata.  I  have  explained  this 
system  in  my  Elementary  Treatise  of  Geology^  and 
traced  its  physical  consequences,  which  I  have  shewn 
to  be  in  constant  agreement  with  precise  mommaiit^ 
from  ihsXjirst  determined  epoch  to  the  present  state 
of  the  earth. 

1236.   After  this  interesting  visit  to  the  mines  of 
Dolcoathy  Mr.  Giddy  and  I  set  out  from  thence; 
and  having  proceeded  some  way  together,  we  parted 
at  the  gate  of  Mr.  Stackhouse  s  park.     I  'had  mneb 
pleasure  in  returning  to  this  estimable  and  amiable 
family,  and  in  communicating  to  the  elder  Mn  Stack* 
house  the  remarks  suggested  to  me  by  my  own  obser- 
vations, and  by  the  information  that  I  had  received 
from  others,  since  I  had  quitted  his  house ;  remarks, 
which  he  confirmed,  by  many  correspondent  focts. 
Here,  moreover,  the  plan  of  my  future  journey  was 
determined  by  two  circumstances,     Mr.  E.  Stack- 
house  having  been  at  the  county  assizes  at  Bodmint 
had  met  there  Captain  Penrose;  who,  on  bearing 
that  I  should  soon  return  to  PendarveSj  had  sent  me 
by  him  the  invitation  already  mentioned,  of  which  I 
aftenvards  availed  myself.     But  besides  this,  I  found 
at  Pendarves  Mr.  Pearce  Rogers,  who  resides  at 
Helstoney  a  place  situated  between  the  rivers  Htl 
and  Zroe,  which,  as  they  rise  near  each  other,  while 
the  former  discharges  itself  on  the  east,  and  the 
latter  on  the  west,    almost  entirely  insulate  the 

great 
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great  projection  terminating  in  Lizard  pointy  a  part 
of  Cornwall  which  it  had  previously  been  my  inten- 
4ion  to  observe.  Mr.  Rogers  being  so  good  as  to 
<^er  me  his  assistance  in  this  excursion,  I  accepted 
it  with  great  pleasure ;  however,  we  did  not  set  out 
together,  because  he  was  to  return  directly  to  Hel- 
itonCj  and  Mr.  Stackhouse  thought  that,  before  I 
went  thither,  I  ought  to  go  to  see  an  original  gulph 
at  the  extremity  of  the  river  LoCj  which  has  been 
changed  into  a  lake  oi  fresh  xvater  ;  and  he  was  iso 
good  as  to  give  me  a  letter  to  Mr.  John  Rogers, 
in  whose  estate,  called  Penrose^  this  lake  is  situated. 
Lastly,  it  being  my  farther  design,  before  I  quitted 
Comwally  to  return  to  KilliorVy  in  order  to  take 
leave  of  my  first  director,  Mr.  Gwatkin,  Mr.  Stack- 
house  was  so  good  as  to  make  a  new  itinerary  for  me, 
day  by  day,  which  enabled  me  to  fix  the  time  of  my 
arrival  at  KitHaw^  by  Penryiiy  after  I  should  have 
completed  the  tour  of  the  western  part  of  the  penin- 
sula; and  I  then  wrote  to  inform  Mr.  Gwatkin  of  tlie 
day  when  I  expected  to  be  with  him. 

July  ^\st.  I  set  otit  in  the  morning  from  Pendar^ 
vesy  for  Penrose  and  Helstone.  The  first  part  of 
the  road  lay  along  the  eastern  foot  of  the  two  granitic 
eminences,  Tregoiining  hill  and  Godolphin  hill:  in 
following  these,  it  evidently  appears  that  they  are 
eminences  only  because  the  strata  have  subsided 
around  them.  When  I  came  to  the  border  of  this 
high  ground,  I  had  before  me  a  beautiful  prospect 
of  the  lower  country,  its  various  inflexions  being 
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embellished  by  culture;  and  I  saw  die  town  of 
Hekt07ie  rising  beyond  a  large  basin,  surrounded, 
with  small  hills,  the  eastern  slopes  of  which  discharge 
their  waters  into  the  river  Hd  and  its  gulph,  the. 
northern  into  one  of  the  bmnches  of  the  gulph  of 
Falmouthy  and  the  soutliem  into  the  Loe.  At  the 
beginnbg  of  the  descent  from  the  high  ground,  which 
is  very  rapid,  I  perceived  that  the  strata,  hereof 
schistuSy  descend  towards  the  basin,  following  the 
slope.  Lower  down,  I  saw  that  the  sides  of  tliis 
basin  are  intersected  with  combes,  the  river  Lo^ 
being  formed  by  the  waters  of  the  latter ;  and  I 
began  to  observe  on  the  slope  a  quantity  of  frag« 
inents  and  large  masses  of  white  quartz,  which  I 
afterwards  found  scattered  on  all  the  grounds  bor*i 
dering  tlie  J^oe  on  the  eastern  ^idc. 

1237-  When  I  was  about  half  way  down  the  hill, 
I  quitted  the  high  road,  and  turned  into  a  lane  09 
the  right,  which  brought  me  nearer  the  coast  A^ 
cending  here  a  ridge  of  hills,  I  had,  from  their  top, 
the  view  of  a  great  part  of  Loe  pool;  and  on  thus 
looking  down  upon  it  from  an  elevated  spot,  I  cguld 
clearly  perceive,  what  every  circumstance  afterwards 
conlirmed,  that  this  lak^  had  originally  formed  a  part 
of  a  \ong  gulph  between  hills,  receiving  no  other  land- 
waters  than  those  which  flow  down  to  it  from  combes 
witliin  ap  extent  of  about  six  miles.  Descending 
hence,  I  came  into  a  beautiful  combe  planted  with 
trees,  belonging  to  the  park  of  Penrose;  and  follow* 
ing  this,  Ji  entered  meadows  which  border  tl^e  ancient 
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^hj  now  bearing  the  name  of  Loe  pool.  I  pro- 
mled  through  these  meadows^  in  a  direction  towards 
he  sea,  till  I  arrived  at  the  bottom  of  a  lawn  ascend- 
ng  towards  the  iiouse;  there  I  saw  some  young 
adies  seated  on  a  bench,  and  alighting  from  my 
dmise,  I  went  up  to  them ;  one  of  tliem  rose  to  meet 
oe;  and  on  my  inquiring  for  Mr.  Rogers,  she  told 
ne  that  her  father  was  not  at  home,  and  would  not 
^tum  till  the  next  day ;  on  which  I  delivered  to  her 
i(r.  Stackhouse's  letter,  begging  that  she  would  open 
I  After  having  read  the  letter,  she  very  obligingly 
xpressed  much  regret  at  her  father's  absence,  and 
Qvited  me  to  stay  at  Penrose  till  his  return ;  but  I 
old  her  that  my  time  was  fixed  by  appointments  on 
be  road;  and  I  asked  the  favour  that  she  would 
end  a  servant  to  shew  me  the  way  to  the  sea-side : 
owever,  two  young  brothers  of  hers,  who  were  pre- 
snt,  desired  to  be  my  guides,  and  I  accepted  their 
Ser  with  pleasure^ 

1238.  Few  walks  caii  be  more  rigreeable  than  that 
y  which  I  now  proceeded  to  tl)e  sea.  The  path, 
iog  but  little  ^bove  the  lake,  winds  through  a  wood 
ound  tlie  foot  q{  the  hills,  and  the  openings  between 
e  trees  afford  a  great  variety  of  ^'iews.  This  path, 
the  parts  where  it  crosses  combes,  some  of  them 
ry  rapid,  has  been  cut  in  the  schistic  the  strata  of 
lich  chiefly  descend  towards  the  yea;  but  I  saw  their 
:lination  change  in  some  ridges  of  hills  separating 
5  combes.  As  we  approached  th  e  sea,  I  observed, 
the  opposite  side  of  theguiph,  a  |4  lenomenon  simila^r 
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to  that  already  desciibed  at  the  entrance  of  the  gulph 
of  Falmouth  ;  namely  a  vale  (or  long  comhe\  which 
rises  in  a  direction  parallel  to  the  coasti  and  in  which 
I  was  told  by  my  young  guides,  who  were  very  intel- 
ligent, that  no  stream  flowed  but  a  brook :  it  was 
from  them  also  that  I  first  learned  the  circumstaooes 
concerning  Loe  pool^  which  I  shall  here  relate,  with 
the  addition  of  some  farther  particulars  afterwards 
explained  to  me  by  Mr.  Pearce  Rogers. 

1239.  It  is  known  by  tradition  that  Hektm^ 
situated  at  the  head  of  this  gulph,  was,  in  andeot 
times  a  sea-port,  to  which  vessels  came  up  w)th  the 
tide,  by  a  channel  maintained  through  the  sediments  of 
the  sea  and  land- waters.  But  a  bar  of  gravel  being  gn^ 
dually  formed  at  the  entrance  of  thid  gulph,  as  I  ba?e 
shewn  to  have  been  the  case  in  many  others  already 
described,  while  this  bar  was  rising  and  widening, 
the  sediments  of  tlie  waters  accumulated  dt  the  head 
of  the  gulph,  and  the  vessels  found  so  much  difficulty 
in  coming  up  to  the  port,  that,  by  degrees,  its  com- 
merce was  transferred  to  other  places  in  the  nei^ 
bourhood ;  and  Helstone^  being  then  no  longer  able 
to  support  the  in<:reasing  expense  of  keeping  open 
the  channel,  the  bar  at  last  completely  closed  the 
entrance  of  the  gulph,  which  has  since  been  changed 
inloa,  lake  of  fresh  watery  WkeSlapton  fee,  in  Start  bffj. 

1 240.  Approa/ching  tlie  sea,  I  descended  00  the 
bar  of  gravel,  which  is  so  wide  and  so  high,  that  I 
could  easily  belie/e  what  was  told  me  by  my  young 
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giuides,  that  it  cannot  be  passed  over  by  the  waves 

f)f  the  highest  tides,  even  during  storms,  unless  at* 

tended  with  a  very  rare  combination  of  circumstances. 

The  waters  of  the  small  river  Loe^  and  of  the  brooks 

flowing  through  the  combes  which  terminate  in  that 

inner  space^  filtrate  through  the  gravel  of  the  bar, 

and  thus  prevent  the  sea-waters  from  entering  the 

same  narrow  passages,  except  so  much  as  to  impede 

the  running  off  of  the  land-waters  during  the  high 

tides ;  in  consequence  of  which  the  common  level  of 

the  water  in  tlie  lake  is  at  the  mean  height  of  that  of 

the  sea.     Loe  pool  is  stocked  with  fresh-water  fish, 

trout,  perch,  carp,  tench,  and  eels ;  but,  as  is  also 

the  case  in  Slapton  lee,  when  the  waves  pass  over  the 

bar,  they  throw  into  the  space  within,  a  few  flat  fishes, 

\irhich  live  and  breed  tliere. 

1241,  The  bar  is  so  wide,  that,  during  seasons  of 
long  rains  and  thaws,  the  fresh-water  running  off  too 
slowly  through  the  gravel,  the  level  of  the  lake 
sometimes  rises  ten  feet  higher.  This  produces  a 
singular  effect ;  which  is  that  of  stopping  two  mills, 
one  on  Ae  Zoe,  the  other  on  a  lateral  stream,  their 
wheels  being  then  partly  in  the  water.  If  there  is 
such  a  quantity  of  snow  on  the  ground,  as  to  render 
it  probable  that  things  will  long  continue  in  this  stat^ 
a  channel  is  then  cut  in  the  bar  of  gravel,  in  order 
to  lower  the  level  of  the  lake :  this,  however,  cannot 
be  done  without  paying  an  homage  to  the  lord  of  the 
manor,  the  nature  of  which  marks  the  period  when 
the  bat  was  entirely  closed,  for  it  consists  of  three 
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this  channel  neur  the  hill  on  the  west  of  the  entrance 
of  the  gulph  ;  but  it  was  closed,  as  a  very  little  lime 
is  required  for  the  waves  to  fill  it  up. 

1242.  Having  made  these  observations  with  my 
young  guides,  I  returned  with  them  tothe  house,  where 
MissRoGKRshadhad  the  kindness  to  provide  refresh- 
ments: she  was  afterwaids  so  good  as  to  walk  down 
with  me  to  the  border  of  the  lake,  in  order  to  shew  inj 
driverthe  carriage  road  to  Helstone  ;  and  I  tlien  took 
my  leave  of  her,  very  grateful  for  her  obliging  hospi- 
tality. This  road,  M'hich  follows  the  bottom  of  the 
valley,  is  very  agi'eeable,  passing  all  the  way  through 
meadows  bordered  with  woody  hills,  producing  bj 
their  widenings  and  contractions,  a  continual  change 
of  prospect.  The  river  has  preserved  its  course 
through  the  new  grounds  formed  byits  own  sediments: 
it  was  at  this  time  very  low,  so  that  I  was  able  to  see 
the  section  of  the  soil  oh  its  sides,  gradually  deeper 
as  I  went  farther  from  the  lako,  It  having  been  in 
upper  part  that  the  sediments  were  soonest  raised 
the  level  of  the  inundations.  The  river  was 
flowing  there  Jive  feet  below  the  surface;  and  in 
part  of  the  section  a  bo  vl:  its  level,  nothing  appeared 
except  sand  and  earthy  particles  ;  hut  I  saw  exca* 
vations  in  the  meadows  w  here,  the  sand  having 
cleared  away,  gravel  nas  taken  up  from  beneath 
I  have  shewn  this  to  bo  the  case  in  all  the  new 
\vhich  I  have  described  as  produced  on  any 
tlie  courses  of  rivers. 
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1243.  On  tny  arrival  at  ffelstone,  I  called  on  Mr. 

Pearce  Rogers,  who  gave  me  an  immediate  proof  of 

his  disposition  to  oblige  me,  by  ofTering  to  employ 

the  remainder  of  the  day  in  accompanying  me  over 

the  hills  on  the  eastern  side  of  Loe  pool.     When  we 

had  reached  the  most  elevated  point  of  these  hills,  I 

S9i\v  that  there  was  a  gre^t  difference  in  height  be* 

tween  the  two  sides  of  the  ancient  gulpb,  Uie  hills 

on  tlie  western  side  being  much  more  loity^  and  rising 

more  rapidly,  than  those  on  the  side  where  we  stood^ 

Ae  slopes  of  which  shew  the  section  of  the  schistose 

itratdy  broken  off  towards  the  gulph.     This  side 

belongs  also  to  the  Penrose  estate ;  and  Mr.  J.  Rogers 

had  some  time  since  made  plantations  of  pinasters 

on  these  slopes,  which  had  succeeded  very  well ; 

the  part  where  we  descended  was  already  covered 

Mth  large  trees  of  this  kind,  and  all  the  other  part?; 

that  had  been  planted  from  year  to  year  appeared 

equally  to  flourish.     We  went  on  towards  the  sea 

till  we  came  to  the  combe  already  mentibned,  which 

terminates  at  the  lake  near  the  bar.     The  lower  part 

of  this  combe  is  covered  with  meadows,  like  the  soil 

at  head  of  the  lake  \  we  afterwards  ascended  it,  an(t 

found  it  extend  up  to  the  high  ground. 

1244.  It  is  not  long  since  tlic  upper  part  of  these 
hills  fonned  only  a  down ;  but  agriculture  has  here 
made  a  great  progress,  which  will  furnish  a  new 
example  of  what  I  have  before  remarked,  with  re- 
spect to  the  tillage  of  lands  hitherto  uncultivated. 
Mr.  Rogers  leases  out  these  lands  for  three  lives,  at 
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half-a  crown  an  acre,  on  condition  that  they  shall  be 
cleared  and  kept  in  cultivation.     For  this  purpose 
it  is  necessary  to  remove  from  the  surface  a  great 
quant;ity  of  masses  of  quartz,  which  would  stop  the 
plough ;  and  hence  it  is  manifest  that  this  ground, 
covered  with  turf  on  the  vegetable  soil,  produced  by 
Its  own  decays,  has  never  before  been  tilled.    The 
turf,  being  first  taken  off,  is  laid  up  in  heaps,  in 
order  to  be  spread  over  the  surface,  after  the  stones 
have  been  cleared  away ;  the  large  masses,  some  of 
which  are  above  three  feet  in  diameter,  are  employed 
in  forming  the  enclosures,  and  the  rest  in  gravelling 
the  roads,  here  particularly  necessary;  for  under 
these  stones  (which  shew  what  strange  catastrophes 
the  inferior  strata  have  undergone)  the  soil  consbts 
of  clay.     On  these  lands,  the  rapid  steps  of  agricul- 
ture were  visibly  marked ;  some  fields  being  already 
covered  with  fine  corn,  others  newly  cleared  and  en- 
closed, while  in  many  tlie  turf  was  only  beginning  to 
be  taken  off. 

1245.  After  this  excursion,  we  returned  to  ^e/- 
^tonCj  and  arrived  there  at  8  o'clock.  I  spent  the 
evening  with  Mr.  Pearce  Rogers  and  his  family,  and 
we  arranged  a  plan  for  llie  following  day ;  in  the 
afternoon  of  which  lie  had  an  engagement  at  Hd" 
stonCj  and  I  meant  to  proceed  to  Memcan^  near  the 
gulph  of  the  river  lid;  but  he  wished  to  accompany 
me  in  the  morning  to  a  place  on  the  southern  coast, 
at  the  distance  of  10  miles,  which  is  not  for  from  the 
Lizard  po'mt^  and  is  named  Kinancc  cove,  from  the 
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tietghbduring  viWii^  oiKinance.  This  place  in  itself 
is  a  very  interesting  object  of  obsei*vation,  as  is  the 
whole  of  that  part  of  the  coast;  but  besides,  con- 
sidering what  the  state  of  ttie  tide  would  be  when  we 
should  arrive  therej  together  with  the  direction  of  tlie 
wbd,  which  was  southerly,  Mr.  Rogers  hoped  that 
we  should  have  an  opportunity  of  seeing  a  very  sur- 
prising phenomenon,  peculiar  to  that  spot. 

Aug.  1st.  We  s«t  out  from  Ilcktone  at  eight  in 
the  morning,  Mr.  Rogers  on  horseback,  and  I  in  my 
chaise.  For  some  way,  I  saw  on  the  N.  W. 
beyond  Loe  pooly  the  granitic  eminences  of  Tregon- 
fkng  and  Godolphin  hills;  the  ground  below  them 
sloping  down  to  the  vale  where  the  small  river  Loe 
is  formed,  consists,  as  has  been  seen,  in  strata  bf 
^histuSy  which  must  have  undergone  very  great 
catastrophes,  since  their  surface  is  covered  with 
masses  of  quartz  in  such  abundance.  We  travelled 
for  some  time  over  soils,  the  base  of  which  was  still 
^ckiitus;  but  as,  continuing  to  proceed  southwards, 
^e  passed  Bochim  and  Bonithon,  though  I  had  not 
perceived  any  great  inflexion  of  the  surface,  I  saw  a 
change  in  the  appearance  of  the  soil :  the  masses 
scattered  on  it  no  longer  consisted  of  "white  quartz^ 
but  of  a  stone  the  nature  of  which  I  could  not  at  first 
listinguish.  These  masses  were  lying  on  a  grey 
u^Uaceous  soil,  impenetrable  to  water;  so  that, 
rhen  the  l.md  is  cleared  for  tillage,  which  is  going 
»n  here  with  the  same  activity  as  in  all  the  other 
larts  of  this  count}',  besides  the  ditclies  dug  around 
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the  newly  enclosed  lands,  for  the  purpose  of  carrying 
off  the  rain-water,  it  has  been  necessary,  at  certain 
distances,  to  cut  deep  trenches,  to  receive  the  water 
from  tlie  ditches,  and  lead  it  into  the  nearest  combes. 
In  order  to  convert  this  clay  mto  an  arable  soil,  it 
must  be  mixed  with  sand,  brought  from  those  parts 
of  the  southern  coast  whence  the  carts  can  the  most 
easily  ascend :  I  saw  heaps  of  the  latter  which  con- 
tained abundance  of  small  shells,  but  the  sand  itself 
was  merely  that  of  the  sea.  All  the  horses  of  the 
neighbourhood  being  employed  in  the  caniage  of 
this  sand,  and  otlier  agricultural  labours,  there  had 
been  yet  no  time  to  gravel  the  roads ;  which  were 
consequently  in  such  a  state  from  the  frequent 
showers,  that  I  had  much  difficulty  to  pass  along 
them  in  my  chaise. 

1246.  Continuing  our  way  southwards,  wccamc 
into  a  space  interspersed  with  small  eminences,  which 
are  the  points  of  rocks  of  the  same  colour  with  the 
stones  scattered  on  the  surface;  and  a  heavy  shower 
coming  on,  and  washing  these  rocks,  as  well  as  the 
blocks  and  gravels  wiilch  I  had  for  soaie  time  ob- 
served, I  saw  that  they  all  consisted  of  a  very  beau- 
tiful serpentine.  These  mounts,  for  the  most  part 
pyramidal,  are  composed  of  very  distinct  straiOi 
sliewing  their  section  at  the  summit,  and  dipping 
under  the  soil,  with  various  degrees  of  inclination  and 
dirt'erent  directions,  in  different  mounts.  It  u  thus 
seen  tliat,  the  whole  mass  of  these  strata  having  sub- 
sided with  many  fractures^  the  separated  pieces  ba^*^ 
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ondergoDe  angular  movements,  inclining  towards  tb^ 

points  of  the  greatest  subsidence ;  and  that  these 

catastrophes  must  have  been  produced  beneath  the 

waters  of  the  sea,  because,  in  this  peninsula,  no 

cause  in  action  since  the  continents  have  existed  can 

have  either  covered  with  clay  these  ruins  of  strata, 

or  scattered  on  its  surface  the  blocks  and  gravel  of 

ierpentine,  substituted  at  tlie  same  level,  and  at  little 

distance,  for  those  of  quartz^  which  lie  on  the  soils 

where  the  basis  is  of  schistus. 

1 247.  Kinance  ccwcy  whither  we  were  going,  is  on 
the  west  of  the  Lizard  point j  in  the  lower  part  of  a 
combey  which  descends  from  a  great  distance  towards 
the  sea,  and  in  which  flows  a  rivulet,  formtd  by  the 
springs  issuing  through  the  bordering  sections  of  the 
strata.  On  approaching  the  brow  of  the  hill  above 
this  combe^  at  some  distance  from  the  sea,  I  was  much 
struck  by  the  appearance  of  its  abrupt  sides,  with 
large  projecting  rocks,  especially  the  side  opposite  to 
that  from  which  we  viewed  it ;  and  Mr.  Rogers  hav« 
ing  told  me  that  it  terminated  in  Kinance  cove,  I  pro- 
posed that  we  should  walk  down  into  the  combe,  and 
follow  it  to  the  sea,  leaving  our  horses  under  the  care 
of  the  driver  of  my  chaise ;  Mr.  Rogers  consented 
to  this ;  and  as  we  were  to  return  by  a  different  road, 
he  described  to  the  driver  the  place  whither  he  was  to 
go  to  wait  for  us. 

1248.  We  found  some  difficulty  in  descending  into 
the  combe,   among  the  blocks  of  serpentine,  and 
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afound  the  projecting  rocks  of  the  same  &tohe.  XVhcn 
we  came  to  the  bottom,  we  saw  there  nothing  but 
heaps  of  blocks,  under  which  we  heard  the  murmuring 
of  the  small  stream ;  in  some  parts,  where  it  ap« 
peared,  we  could  easily  step  over  it,  notwithstanding 
there  had  been  very  heavy  showers  that  morning. 
On  reaching  the  lower  part  of  the  combe^  where  ito 
breadth  is  much  contracted  by  the  rocks  borderffig 
the  coast,  I  was  astonished  at  the  spectacle  which 
suddenly  presented  itself  to  my  view.  Many  grtat 
obelisks,  like  St.  AftchaeCs  mounts  here  rise  in  the 
sea ;  and  having  been  washed  by  the  late  rain,  the 
serpent we^  of  which  they  are  entirely  composed,  and 
which  is  variegated  with  large  spots  of  red,  green,  and 
black,  displayed  those  colours  witii  a  brilliancy  kept 
lip  by  successive  showers. 

1 C49.  Wc  arrived  here  at  low  water,  as  Mr.  Ro- 
gers had  expected;  which  gave  me  an  opportufuty  of 
observing  that  the  actions  of  the  sea,  far  from  having 
detached  these  mnsjiirs  from  the  coast,  are  tending  to 
unite  them  to  it,  by  p.ccumulating  sand  and  gravel  in 
the  intervals,  whrrcver  the  water  is  not  too  deep. 
;  These  new  grounds,  being  uncovered  all  the  way  from 
.the  coast  to  the  foot  of  two  of  the  above  obelisks, 
'afforded  us  access  to  them;  and  we  ascended  tlie 
"^  rreare*it  to   a   certain  hciiiht.     From  this  elevated 
point,  we  had  beiorc  us  the  cliffs  of  the  coast,  which, 
ut  the  opcuiiig  of  the  combe  ju^^t  mentioned,  is  irre- 
jTilarlv  intersected,  and  has  various  recesses  similar 
"  to  Liirdenan  Vovc  near  Ottamouth,  (§  762 ;)  but  the 
"       •'  features 


309 

fixtures  of  Kinance  cove  are  on  a  larger  scale,  and 

the  colours  more  beautiful.     I  never  saw  serpentine 

80  fine  as  this,  either  in  the  Alps  or  in  tlie  Apemmes; 

but  it  has  the  sanie  character  to  the  touch ;  namely, . 

that,  though  it  is  vevy  hard,  yet,  in  passing  the  finger 

over  it  with  the  eyes  shut,  it  might  be  taken  for  soap. 

This  is  the  case  also  with  the  steatites^  of  wliich  there 

are  here  many  veins  in  the  serpentine^  and  some  so 

wide,  that  this  substance  is  taken  out  of  the  rocks, 

to  be  used,  in  some  manufactures,  in  the  com])osition 

of  china  1  hence  the  part  of  the  coast  where  it  is 

chiefly  found  is  indicated  in  tiie  maps  by  the  name  of 

the  Soapey  rock. 

1250.  Mr.  Rogers,  wishing  to  surprise  me,  had  not 
described  to  me  the  phcnouienon,  wliidi  the  state  of 
the  tide  and  the  wind  (then  very  high)  had  led  him  to 
expect:  these  circumstances  are  necessary  for  its  pro- 
duction; for  Mr.  Rogers  afterwards  told  mc  that  he  had 
often  brought  travellers  hither  to  sec  it  who  had  been 
disapppinted.  Having  gone  round  the  obelisk  at  tho 
tame  height  to  which  we  had  at  first  ascended,  we  came 
to  the  brink  of  a  deep  chasm  descending  to  its  base ; 
there  1  suddenly  heard  a  great  subterranean  rumbling; 
M  before  I  had  time  to  ask  Mr.  Rogers  what  it  wtis, 
*n  immense  spout  of  water  rose  tlnougli  an  opening 
tt  the  bottom  of  the  chasm,  and  sprinkled  us  all  over, 
notwithstanding  the  height  at  uhidi  we  st(H>d;  but 
bemg  already  completely  wet  from  the  raiu,  though  I 
wii  a  little  startled  at  .tliis  unexpected  shower,  I 
could  QQt  help  laughing,  in  the  midst  of  my  astonish- 
-    .  meiit. 
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mcnt.  The  opening  which  produces  this  phenome- 
non, the  most  surprising  that  I  have  ever  seen  on  any 
coast,  is  called  the  Devil's  bellows.  We  changed  our 
situation,  in  order  to  see  several  repetitions  of  this 
\yater-spout,  without  being  again  exposed  to  its  effects. 
The  noise  which  precedes  this  kind  of  explosion  is 
like  the  rolling  of  thunder ;  and  near  the  chasm,  the 
spout  is  accompanied  with  a  iiissipg  sound,  extremely 
grating  to  tlie  ears, 

1 95 1 .  Mr.  Rogers  afterwards  led  me  to  a  place 
where  some  idea  might  be  formed  of  the  cause  of  this 
astonishing  effect.  1  there  saw  a  space  where  the  seSy 
being  very  deep,  encompasses  the  obelisk  on  theN.W. 
up  to  a  ledge  of  rocks  dipping  vertically  into  the 
water,  and  thus  terminating  a  kind  of  cove.  This 
ledge,  which  unites  the  foot  of  the  obelisk  to  the  coast, 
and  was  then  in  part  uncovered,  inclines  towards  the 
opposite  bide,  and  has  occasioned  the  accumulatk)no1 
gravel  and  sand,  whereby  the  obelisk  is  rendered  ac- 
cessible at  low  water.  We  advanced  to  the  edge  oi 
this  ledge,  whence  we  saw  that  the  waves,  then  ven 
high,  after  having  gone  round  the  obelisk,  dasbec 
against  these  rocks.  The  above  chasm  or  deep  cu 
in  the  obelisk  extends  a  considerable  way  below  thi 
level  of  the  sjpa;  so  that,  several  times  following 
when  a  wave  arrived,  we  saw  only  a  stream  of  wate 
gush  out  firom  the  same  opening  at  the  bottom  of  th 
chasm  whence  the  spout  is  occasionally  produced 
and  cease  to  flow  as  the  wave  sunk ;  but  after  som' 
repetitions  of  this  simple  effect,  the  rumbling  Doi» 
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was  again  heard  within,  and  was  followed  by  the 
actioQ  of  the  Devil's  btlUms. 

IS52.  As  the  tide  was  now  rising,  the  opening  on 
which  we  had  long  fixed  our  attention  was  at  last 
covered  by  the  water ;  when  Mr.  Rogers  perceived 
this,  be  told  me  to  observe  what  was  about  to  happen, 
at  a  considerable  height  above,  where  I  saw  an  oval 
orifice,  about  a  foot  in  its  widest  diameter.  After  a 
certain  time,  the  same  noise  was  again  heard  within ; 
a  spout  of  water  issued  from  this  hole  with  still 
greater  impetuosity  than  before  from  the  lower  open- 
ing; and  all  the  space  above  the  cove  was  filled  with 
a  thick  mist,  formed  by  tiie  scattered  spray ;  so  that 
the  smoke  which  accompanies  a  discharge  of  artiilery 
seeming  now  to  be  added  to  the  noise,  I  was  almost 
surprised  that  I  did  not  also  perceive  the  smell  of 
gunpowder,  at  the  moment  when  I  was  involved  in 
this  apparent  smoke,  which  was,  however,  soon  dis* 
aipated.  This,  in  a  word,  taken  altogetlier,  was  one 
of  the  most  astonishing  sights  that  I  remember  ever 
to  have  seen ;  but  it  was  entirely  at  an  end  as  soon 
at  the  tide  had  risen  to  a  certain  height. 

12i3.  On  combining  all  the  ciiTumstances,  the  fol* 
lowing  appear  to  be  the  causes  of  these  phenomena. 
From  the  ruinous  external  aspect  of  the  obelisk,  the 
strata  of  wliich  have  undergone  great  angular  ujove- 
ments,  it  may  be  supposed  that  a  succession  of 
cg/V^mSj  similar  to  those  of  the  Mendip  hilUy  and  of 
Cf>  many  other  mountains,  have  been  formed  witliin 
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it  The  waves  probably  rush  in  through  some  opoiiDg^ 
at  the  foot  of  the  obelisk,  end  the  f|ir,  disengagec} 
from  them  by  their  dashing  against  the  rocks  withiD, 
strongly  compresses  tliat  which  is  contained  in  the 
caverns  themselves.  The  quantity  of  air  thus  sepa? 
rated  from  water  is  so  great,  that,  in  the  Alps  and 
the  Pyrennees^  very  powerful  bellows  are  made  for 
forges,  by  the  fall  of  a  column  of  water,  through  a 
wooden  pipe,  into  a  closed  cask,  in  which  it  dashes, 
on  a  stone  at  the  bottom ;  and  the  air  disengaged  from 
it  is  carried  by  another  pipe,  placed  in  the  cover  of 
the  cask,  into  the  foundery,  where  it  has  as  great 
effects  in  the  high  smelting  furnaces,  as  I  have  seen 
produced  in  other  places  by  the  largest  bellows  of  the 
common  kind. 

1254.  This  then,  in  a  general  point  of  view,  ii 
probably  tlie  cause  of  the  Devifs  bellows.  The 
waves  from  the  open  sea  undoubtedly  introduce  thenn 
selves  into  these  caverns  by  some  sub-marine  pas- 
sage,  and  being  broken  against  their  pillars,  the  air 
thus  disengaged  compresses,  as  I  have  said,  that 
which  was  already  confined  here:  but  this  operationi 
though  it  prepares  the  phenomenon,  is  not  sufficicDt 
to  produce  it;  for  the  compressed  air  may  escape 
through  some  other  passage;  and  it  is  when  tbi^ 
happens  that  the  waves,  which  enter  the  caverns  from 
the  side  next  the  cove,  flow  freely  forth  by  the  open^ 
ing  of  the  bellows  :  but  if  waves  enter,  at  the  same 
moment,  through  fissures  on  both  sides  of  the  foot  of 
the  obelisk,  and  act,  in  some  point,  like  a  piston,* 
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16  enclosed  and  the  disengaged  air,  that  air 
»rced  to  pass,  with  a  great  noise,  from  cavern  - 
I,  and  these  violent  explosions  of  air  and 
I  produced  at  the  openings  above  mentioned, 
regretted,  that  the  very  agitation  of  the  sea, 
necessary  for  the  production  of  this  pheno^ 
*endcrs  it  impossible  to  go  round  the  obelisk 
^  during  tlie  continuance  of  the  operation  j 
Khat  passes  there  cannot  l>e  observed. 

Though  this  phenomenon  is  the  most  strik** 
instance  in  Kinance  covCj  the  place  is  not 
esting  with  respect  to  geological  objects, 
which  we  had  employed  in  the  foregoing  oh-- 
s  had  rendered  inaccessible  to  us  the  other 
the  water  having  risen  so  high  as  to  cover 
I  which  have  been  accumulated  by  the  waves 
edges  of  rocks  forming  a  sub-marine  con- 
ctween  them.  However,  by  changing  our 
on  the  coast,  we  obtained  a  view*  of  all  those 
isks,  especially  the  most  distant,  which  is 
st  and  highest,  and  which,  by  its  form,  by 
tness  of  its  colours  after  tlie  rain,  and  some 
•races  covered  with  verdure,  was  an  object 
eautiful  than  surprising.  Before  the  water 
i  sufficiently  to  prevent  our  proceeding  along 
3f  the  cliffs,  we  had  been  able  to  enter  some 
n  them,  the  bottom  of  which  we  found,  like' 
r  bars,  covered  with  gravel ;  a  proof  that 
^e  not  been  excavated  by  tlie  sea.  This* 
^here  sheltered  from  the  rain^  was  only  of 

the 
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the  same  greyish  colour  as  that  which  I  had  at  first 
observed  on  the  hill^  the  surface  of  each  fragment 
having  been  triturated  against  the  rest;  but  where  it 
had  been  wetted  by  the  recent  showers,  the  water, 
producing  the  effect  of  a  varnish,  made  it  display  all 
the  most  brilliant  colours  of  the  serpentine. 

Ii56.  At  the  first  sight  of  Kinance  cffvCy  of  its 
cliffs  with  their  grottoes,  and  the  obelisks  of  the  same 
stone  which  rise  in  the  water  in  their  front,  those  who 
suppose  that  the  sea,  by  its  continual  actions,  de- 
molishes  the  continents,  would  undoubtedly  imagine 
that,  in  the  course  of  time^  cutting  through  the  strata 
of  sejpentimj  it  has  separated  from  the  coast  and 
from  each  other  these  mounts,  which  it  is  constantly 
diminishing ;  and  that  continuing  to  attack  the  coast 
itself,  and  demolishing  the  cliffs^  it  has  hollowed  out 
these  grottoes  in  them;  but  in  this  very  spot  we 
found  one  of  the  proofs  already  adduced  that  no  such 
operatioos  really  take  place.  While  the  tide  was  out, 
we  saw  along  the  foot  of  tlie  cliffs,  around  the  mounts 
and  the  pillars  of  the  grottoes,  and  on  all  the  rocks 
dispersed  in  the  sea  near  the  shore,  up  to  the  high- 
water  mark,  a  zone  of  the  colour  of  rusty  iron,  formed 
by  an  uninterrupted  crust  of  barnacles  with  a  few 
liinpctSy  which  even  lined  the  whole  mouth  of  the 
Devifs  bellows.  How  can  it  be  believed  tliat  the  sea 
ucars  azvay  the  rocks,  when  it  is  thus  seen  to  be  in- 
capable of  dislodging  these  small  parasites?  Against 
stony  coasts,  the  waves  me  without  friction ;  and  it 
is  only  the  quantity  of  air  disengaged  in  their  falling 
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:k  on  themselves  which  produces  their  rumbling 
9e  along  the  shores. 

■ 

1257.  Mr.  Rogers*s  complaisance  had,  witliout  his 
rceiving  it,  detained  him  beyond  the  time  at  which 
had  intended  to  return  to  Hclstone ;  so  that  he 
18  obliged  to  le&ve  me  as  soon  as  we  reached  the 
ice  where  we  had  appointed  my  driver  to  meet  us ; 
the  rendered  me  a  farther  service  before  we  part- 
.  I  was  to  go  on  to  Mtnacan^  at  the  distance  of 
out  eight  miles,  where  I  was  that  day  expected  by 
r.PoLWHELE,  rector  of  the  parish,  in  consequence 
a  letter  which  Mr.  Gwatkin  had  written  to  him : 
r  driver  would  have  been  much  at  a  loss  to  find 
\  way  thither,  as  many  roads  intersect  each  other 
the  upper  part  of  the  hills  ;  but  Mr.  Rogers  gave 
Q  directions,  pointing  out  to  him  at  a  distance 
©e  steeples,  by  which  we  were  to  be  guided. 

1258.  I  found  this  road  very  interesting  with  re- 
5ct  to  geological  objects  ;  but  I  must  mention  by 
5  way  a  circun)stance  of  a  different  kind :  I  saw 
re  large  tufts  of  the  beautiful  Fyica  didyma^  which 
peculiar  to  this  part  of  Comically  and  which  I  do 
t  recollect  to  have  seen  any  where  else.  The 
id  passed  near  the  top  of  several  combes,  extend- 
r  down  to  the  coast,  on  the  east  of  the  Lizard 
mt ;  and  it  is  totally  impossible  to  suppose  them 
have  been  hollowed  out  by  the  waters,  as  they  do 
t  afford  a  passage  to  any  streams  but  mere  rills 
:med  by  the  springs  on  their  sides.     So  long  as  I 

pro- 


316 

proceeded  on  the  soil  of  which  the  basis  is  serpentine, 
I  saw  rising  above  its  surface  ridges  of  rocks,  consist- 
ing of  strata  of  that  kind,  dipping  inwards ;  then, 
for  a  considerable  way,  I  perceived  no  traces  of  any 
stony  strata ;  and  when  afterwards  some  appeared, 
they  were  oischistus.  I  was  now  going  towards  tlie 
gtilph  which,  being  entered  by  the  small  river  Htl^ 
is  considered  by  Mr.  Playfair  as  the  mouth  of  that 
river,  and  is  included  by  him  among  those  particu- 
larly named  in  p,  369,  where  he  adds:  "  it  will  ap* 
**  pear  perfectly  clear,  that  they  have  been  produced 
*^  by  their  respective  streams'^  I  had  therefore de» 
termincd  to  see  this  river  also ;  and  I  coulo  not  have 
obtained  better  information  tlian  from  Mr.  Polwhelc^ 
whose  History  of  Dtvonshire  had  in  many  places 
been  my  guide,  and  who  had  recently  published  ^ 
similar  work  concerning  Cornwall. 

1259.  It  was  half-past  four  when  I  arrived  at 
Menacariy  where  Mr.  Pohvhele  gave  me  a  very 
obliging  reception  :  on  hearing  that  it  was  my  inten- 
tion to  observe  the  arm  of  the  sea  into  which  tlie 
river  Ilel  discharges  itself,  he  told  me  that  he  re- 
gretted being  obliged  to  set  out  the  next  day  for 
TiiAroe  ;  but  as  it  was  my  intention  to  proceed  from 
Menacan  to  Pemyn^  he  proposed  that  Ave  should 
travel  together  ^s  fiar  as  Gwetk,  a  place  six  miles 
distant  from  tlie  sea,  where  the  Uel  enters  its 
astuarjf^  so  that  it  would  be  sufficient  for  that  even- 
ing if  I  observed  the  entrance  of  the  gulph,  whitlier 
lie  was    willing  to   accompany    me  immediately, 
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notwithstanding  the  frequent  showers  which  were 
still  coDtinaing. 

1250.  Menacan  stands  on  a  prontontory,  terini- 
nated  by  a  cape  called  Little  St.  Dennis^  and  separ- 
ating two  gulphsj  one  very  large  to  the  north,  the 
head  of  which  is  entered  by  the  Heiy  and  the  other 
smaller,  entered  by  the  little  river  Durra.     Going 
first  over  the  promontory  towards  the  latter,  we 
came  to  the  northern  side  of  a  very  deep  combe j  of 
which  we  evidently  saw  that  the  lower  part  had  been 
originally  occupied  by  the  sea,  thowgh  it  is  now  al- 
most entirely  filled   up.     We  then  returned  back 
across  the  promontory,  and  proceeded  to  its  oppo- 
site side,  commanding  the  gulph  of  the  //e/;  and 
while  we  were  looking  down  on  this  space  Mr.  Pol- 
whele,  being  acquainted  with  what  Mr.  Playfair  had 
said  of  it,  told  me  that  this  gulph  alone,  if  he  had 
seen  it,  ought  to  have  sufficed  to  make  him  abandon 
his  system.     It  is  known  by  tradition,  that  vessels 
formerly  ascended  to  the  head  of  the  ^^A,  six  miles 
above  its  entrance ;  while  at  present  the  prolonged 
course  of  the  river  cannot,  at  low  water,   be  ap- 
proached on  foot  at  Helfordj  which  we  saw  below 
us,  only  three  miles  from  the  sea,  the  bottom  con- 
sisting entirely  of  soft  mire ;  so  th&t  those  who  cross 
the  gulph  in  that  part  are  obliged  to  wait  for  high 
water,  that  the  passage-boat  may  come  up  to  the 
solid  bank.     At   this  point  opens  a  large  lateral 
SBstuary,  which  extends  a  considerable  way  north- 
wards,   winding  around  the  hills;    several  other 

asstuaries, 


iS£0 

Ifi62.  I  inquired  at  Gweek  how  far  it  was  front 
that  place  to  Pairyrij  and  they  told  me  seven  miles ; 
but  I  had  reason  to  suppose  this  to  be  only  the  com- 
putation of  horse  or  foot  travellers;  for  we  ii'ert  i 
nearly  three  hoars  on  the  road,  which  was  extremely 
rugged,  passing  ov0r  ground  filled  with  masses  of 
granite^  where  we  could  advance  but  slowly,  firom 

•  the  fear  of  breaking  the  carriage.     For  some  way» 
the  sides  of  the  road  shewed  only  a  soil  composed  of 
rubbish  of  all  kinds  of  stones,  and  amongst  the  rest^ 
white  quartz ;  then  we  ascended  a  hill  covered  witt^ 
blocks  and  other  fragments  of  granite^  on  a  soil  9^ 
that  granitic  sa?id^  or  loose  grozvan^  of  which  I  hav^ 
so  often  spoken,  and  shall  soon  speak  more  parti — 
cularly.     The  elevated  part  of  this  ridge  of  hijls  i^ 
of  great  extent  and  is  intersected  with  combes,  some^^ 

-  of  them  very  deep,  at  the  bottom  of  which  are  brooks 

^flowing  among  blocks  oi granite.    The  quantity  o 
these  blocks  scattered  over  the  whole  hill  is  very 
striking,  some  of  them  being  of  such  a  size  as  to 
appear  from  a  little  distance  like  cottages ;  they  con- 
tain large  crystals  of  feld-spar;  and  I  saw  men  at 

.  work  in  breaking  them  for  kirb-stones  for  the  foot- 
pavements  of  streets.  As  M'e  descended  the  hill  to- 
wards Penryn,  we  came  on  a  part  of  the  slope  where 
excavations  had  been  made  in  tlie  soil  of  granitic 
sandy  in  order  to  take  out  zvhite  clay  for  bricks,  the 
strata  of  which  lie  under  that  sand :  on  coming  down 
to  a  lower  level,  I  again  saw  the  schistose  strata 
forming  the  base  of  tlie  hill.  I  reached  Penryn  at 
about  eight  o'clock,  and  went  immediately  to  call  on 

Mr. 
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guiphm    At  Gweek  I  saw  a  promontory  terminatiDg 
a  ridge  of  hills,  from  one  side  of  which  the  Hel 
arrives,  and  from  the  other,  a  brook  that  joins  it ; 
but  these,  when  united,  form  only  a  small  stream, 
though  flowing  in  a  very  wide  space.     We  were  told 
by  people  on  the  spot,  that,  at  the  spring  tides,  the 
water  rises  up  to  this  point ;  that,  when  it  ebbs,  it 
leaves  uncovered  a  space  of  seven  miles  in  length, 
extending  on  the  outer  side  of  the  gulph,  and  con- 
sisting entirely  of  mud,  through  which  the  little  river 
preserves  its  course ;  and  that  this  ground  is  still 
^continuing  to  be  raised  by  the  sediments  of  the  river 
and  of  the  tides.    Thus  it  cannot  certainly  have  been 
by  the  actions  of  these  waters  that  an  arm  of  the  sea 
has  here  been  formed  between  hills. 

1261.  It  was  at  this  place  that  Mr.^Polwhele  and 
I  were  to  part ;  as  he  was  going  to  Triiroe,  and  I  to 
Penryn^  which  is  situated  at  the  head  of  the  sstuary 
descending  to  Falmouth  ;  but  we  were  to  meet  again 
the  next  day  as  Killiow.  I  now  had  to  cross  a  ridge 
of  hills,  which  separates  the  gulph  of  the  Hcl  from 
that  of  the  FaL  It  has  been  seen  that  the  hills  on 
the  southern  side  of  the  former  river  and  its  gulph 
consist  simply  of  ^rata  of  sckistuSy  covered  with  a 
very  thick  argiUaccatis  soil :  and  it  will  now  appear 
whether  those  on  the  nortliern  correspond  with  the 
idea  expressed  by  Mr.  Playfair,  p.  104,  where  he 
^ves  the  identity  of  the  strata  on  the  opposite  sides 
of  rivers  as  one  of  the  proofs  tliat  streams  have  exr 
cavatcd  the  channels  in  which  they  flow. 

1262. 


rmployed.  We  w  ent  up  the  valley  of.  the  Bortbent 
brook,  where  Mr.  Howell  shewed  me  a  cdnal  alrag 
the  foot  of  one  of  the  hills,  by  which  the  stream  is 
conducted  froru  a  considerable  distance,  in  order  to 
procure  a  fall  for  its  mill.  Tliis  is  rather  a  cotnbc 
than  a  valley,  for,  as  Mr.  Howell  told  me>  it  ter- 
minates three  mites  above,  at  the  top  of  the  hills. 
In  common  seasons,  this  brook  is  formed  only  by  the 
springs  oozing  out  on  the  sides  of  the  combe ;  and 
when  we  liad  ascended  the  latter  a  certain  way,  Mr. 
Howell  shewed  me  a  lar^^e  artificial  reservoir  filled 
by  the  water  of  the  brook,  which  is  led  into  it 
During  violent  rains  and  thaws  of  snow,  the  torrent 
formed  by  these  is  turned  off,  and  flows  at  the  bot- 
tom of  the  combe ;  in  common  times,  the  whole  of 
the  water  of  the  brook  enters  the  reservoir,  whence 
it  falls  from  a  certain  height  into  the  canal;  and  in 
dry  seasons,  its  deficiency  is  supplied  by  gradually 
opening  a  sluice  in  the  reservoir;  but  when  the 
drought  is  of  long  continuance,  the  quantity  of  the 
water  is  so  small  as  only  to  be  suflicient  to  turn  the 
mill-wheel  a  certain  number  of  hours  in  the  daji 
sometimes  not  more  than  four  hours. 

1264.  From  the  point  where  the  reservoir  is 
situated,  we  crossed  the  hill  separating  this  brook 
from  the  other,  of  w  hich  I  shall  only  say,  that  it  is 
equally  sjiiaU ;  for  another  object  here  claims  more 
attention  on  two  accounts ;  first,  as  affording  a  ne^ 
example  of  the  dhiwiilarlti/  so  frequent  between  the 
strata  on  the  opposite  sides  of  xallks  and  combes; 

secondlVy 


Jecondly,  with  respect  to  the  grawan^  that  substance 
which  some  mineralogists  take  for  decomposed  granite^ 
as  I  did  myself  when  I  began  my  observations.     The 
northern  side  of  this  new  combe^  formed  by  the  liill 
that   I  had  just  crossed,    is    composed  of  strata 
^sc/tistuSj  while  the  southern  consists  oi  strata^ oi 
grtman ;  thus  it  is  clearly  not  the  brook  which  has 
excavated  this  combe.    The  growan^  here  without 
any  covering,  is  tlie  same  substance  that  I  have  de- 
•cribed  in  my  detailed  account  of  the  mine  of  -De?/- 
ioath  (^.  1233,)  as  lying  between  the  strata  of  kellas; 
It  must  therefore  have  been  produced  during  the 
same  period  as  the  latter,  namely,  at  the  time  when 
our  i^r^ta  were  foifmed  on  the  bed  of  tlie  ancient  sea, 
and  iiot  by  a  decomposition  of  the  granite  on  the  sur- 
fatt  of  existing  continents ;  as  will  soon  be  shewn  by 
ncW  proofe.     On  this  side,  there  is  a  quarry  open  at 
the  top  of  the  hill ;  I  went  up  to  it,  and  fooiid  the 
gratvan  there  in  distinct  strata^  broken^  and  variously 
inclined;  it  is'  worked  as  building^stone  for  the  fronts 
of  houses,  and  is  cut  into  pieces  proper  for  that  pur^* 
pose  >-  blit  no  large  masses  can  be  obtained,  on  ac- 
count of  the  very  numerous  fractures.    This  grawan 
\b  unequally  indurated,  so  that  many  of  the  detached 
pieces  are  hard  only  on  the  surface,  the  internal 
part  falling  into  sand  ;  a  circumstance  which  is  com- 
mon also  to  sand  stone  \\\  many  quarries.  I  saw  here 
and  there  in  the  strata  of  grotvan  some  wide  veins  of 
ft  -beatitiful  violet-coloured  spa?%  and  some  others  of 
green  spar :  these  veins  must  pass  across  the  whole 
tamss  of  the  hill;  for  J  found  a  great  quantity  of  frag- 
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meats  of  them  in  the  rubbbh  on  the  sl<^)ie8,  where 
the  strata  here  and  there  appear.     The  bloda  of 
granite  which  are  scattered  on  the  top  of  the  same 
hill  are  very  hard ;  most  of  them  contain  larg^  crys- 
tals oi  feldspar ;  and  they  so  greatly  abound  bere» 
that,  as  Mr.  IIo\\ell  told  me,  they  are  cul  to  make 
kirb*stones  for  the  foot-pavements  in  some  of  tlie 
•new  streets  of  London^  whither  they  are  sent  by  sea. 

1265.  Mr.  Howell  led  me  to  the  lower  part  of  the 
combcy  where  a  lateral  brook  is  received  into  a  reser- 
voir for  the  purpose  of  supplying  a  mill,  which, 
however,  it  can  only  do  during  a  few  hours  in  the 
day.  The  stream,  foimed  by,  tlie  junction  of  all 
these  brooks,  is  led  by  a  canal  through  the  kitcbea 
gardens  of  the  town,  for  the  purpose  of  watering 
them ;  and  being  kept  at  a  high  level,  it  is  afterwards 
emplpyed  in  turning  some  mills,  before  it,  arrives  at 
the  level  of  the  seeu  In  that  part,  there  is  a  quayi 
the  port  of  Pemyn  paving  formerly  been  much  fie- 
qucnted,  though  it  is  litUe  used  at  present:  I  saw 
the  water  come  upto  tiiis  quay,  when  the  tide  was 
in;  but  when  it  had  retired  to  a  certain  poiqti  aoaa^ 
small  vessels  which  l^ad  ascended  with  it  were  left  oo 
the  mud :  and  Mr.  Howell  told  me  that,  at  low 
water,  this  n^ud  was  uncovered  to  the  distance  of  a 
mile,  the  small  stream  only  preserving  its  coitfsa 
through  that  space.  The  exterior  accumulation  of 
thr  bcdiments  of  tlie  land- waters  being  here  bounded 
by  the  tides,  the  depth  of  the.water  beyond  continues 

to  increase,  till,  as  I  have  said,  it  becomes  sufficieot 

for 
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fcrhrge  ships  to  lie  at  anchor.  This  Ls  a  new  proof 
(hat  all  these  indentations  in  the  land  were  already 
siisting  at  the  birth  of  the  continent ;  for  where  they 
Here  originally  the  deepest^  the  process  oifiUing-up^ 
which  has  been  going  on  in  all,  is  tlie  least  advanced. 

\9l66.  After  these  observations,  which,  under  the 
fDidance  of  Mr.  Howell,  I  was  enabled  to  make  in  a 
short  time,  I  set  out  for  KiUiozVj  at  tlie  distance  of 
eight  miles.  From  the  top  of  the  first  eminence,  I 
had  a  prospect  of  the  lower  part  of  the  gulph  of  Fal-' 
mouth,  with  its  asstuarics,  on  both  sides,  between 
rid^^es  of  hills.  I  tlien  entered  the  high  road  ascend- 
ing from  Falmouth  to  TruroCy  and  in  following  it, 
I  crossed  the  upper  part  of  the  combes  terminating  in 
the  lestuaries  on  the  western  side.  I  thus  came  into 
the  valley,  through  which  passes  the  small  river  Cartiy 
in  its  way  to  the  large  asstuary  called  Canum  a^eek. 
It  is  here,  as  I  have  said,  that  the  operation  called 
strtmning  has  been  tlie  Igngest  caiTied  on :  I  saw 
marks  of  it  still  remaining  along  the  course  of  the 
river  to  a  great  distance,  where  the  numerous  heaps 
of  aand  give  to  all  this  part  of  the  valley  the  appear- 
ance of  a  district  of  mine^.  The  operation  is  now  at 
an  end  here,  except  near  the  sstuary,  where  it  will 
also  soon  be  terminated ;  for  as  it  was  begun  at  so 
distant  a  period,  the  grains  of  tin  ore  are  now  almost 
exhausted.  Mr.  Gwatkin,  in  explaining  to  me  this 
operation,  had  told  me  that  I  should  find  it  still  go- 
ing on  at  a  place  on  the  east  of  Falmcmth,  which  I 
afterwards  visited ;  and  I  shall  defer  describmg  it 
.   .  till 
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tin  I  speak  of  that  place,  because  there  I  shall  have 
occasion,  at  the  same  time,  to  mention  such  ad* 
ditional  circumstances  concerning  the  grtrwan^  at 
will  throw  light  on  the  source  of  these  grains  of 
tin  Qre. 

• 

1267.  All  this  road,  from  the  point  where  I  cross- 
ed the  valley  of  the  Caman  to  KiUunVj  is  interesting 
in  Geology,  on  account  of  the  multitude  of  combes 
tending  toM'ards  the  space  left  vacant  by  that  great 
subsidencCy  which  produced  tlie  gulph  and  its  ramifir 
cations,  while  still  beneath  the  waters  of  the  sea. 
It  may  be  judged,  from  the  smallness  of  the  streaoii 
comparatively  with  the  size  of  these  combes,  from  the 
falls  and  horizontal  spaces  observed  in  their  course, 
from  the  situation  of  the  strata,   and  from  their 
differences  on  the  opposite  sides  of  difftTent  combes, 
that  the  latter  arc  original  features  of  the  continent, 
merely  softened  by  superficial  causes.     But  although 
this  is  a  conclusion  of  great  importance  in  the  history^ 
of  the  earth,  and  it  is  only  by  the  number  of  ex- 
amples, in  frequented  plates,  that  it  is  possible  to 
remove  the  error,  so  often  repeated,  of  the  etvcavatiom 
of  vallies  by  running  waters,  it  would  take  up  too 
much  time^  were  I,  at  every  place,  to  detail  my  ob- 
servations of  this  class ;  and  tlioufi^  I  have  always 
made  them  very  carefully  myself,  it  has  been  chiefly 
wHb  A  view  to  judge  whether  phenomena  contrary  to 
this  conclusion  could  any  where  be  discovered ;  which 
\  have  never  found  to  be  the  ca3e* 


327 

1268.  At  one  o'clock  I  arrived  at  Kitlmvy  where 
I  had  again  the  pleasure  of  seeing  Mr.  Polwhele ;  - 
and  here  I  experienced  a  new  instance  of  Mr.  Gwat- 
kin's  kindness,  as  he  had  been  so  good  as  to  invite  to 
meet  me,  his  brother-in-law,  Mr.  William  Grecok, 
a  clergyman,  who  lives  near  Grampond  on  the 
course  of  the  river  l^f//,  and  whom  h'e  requested  to 
be  my  guide  on  the  eastern  side  of  the  gulph :  1  had 
already  been  recommended  to  this  gentleman,  and 
to  Mr.  Gregor,  his  elder  brother,  by  Mr.  Nott, 
whom  I  have  so  frequently  had  occasion*  to  mention 
as  having  greatly  assisted  me  in  these  travels  by  his 
recommendations.  Mr.  Gregor  lives  on  the  family 
estate  of  Trexvarihenkk,  near  Tregouy^  lyi"g  lower 
on  the  course  of  the  same  river;  and  as  I  liad 
i^eral  other  recommendations  for  this  eastern  part 
(^Cotpnvallj  Mr.  Gwatkin  was  again  so  good  as  to 
niake  out  for  me  an  itinerary  for  five  days,  that  I 
niight  write  to  the  gentlemen  whom  I  wished  to  find 
at  home,  informing  them  when  I  should  be  with 
them. 

August  4tk.  I  set  out  from  Killiow^  at  eleven  in 
-the  iix>ming,  with  Mr.  AV.  Gregor,  who  conducted 
me  along  a  very  interesting  road,  crossing  all  the 
streams  that  enter  the  ^estuaries  belonging  to  the 
head  of  the  gulph  of  Falmottth  ;  particularly  all  the 
branches  of  the  small  river  Tresillimiy  which  tklls  into 
St.  CUtnenfs  creeky  the  most  remote  of  those  ffistu- 
aries.  Here  I  can  only  repeat  what  I  have  already 
3aid  with  respect  to  the  western  side  of  the  gulph* 

If 
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If  no  attention  is  paid  to  the  state  of  the  $trata  ou 
the  sides  of  the  vallies  ^.nd  deep  combes  through 
which  arrive  all  the  branches  pf  this  small  stream, 
and  if  it  either  is  not  known,  or  is  forgottep,  that  its 
estuary  is  filling  up  more  and  more,  the  vagu^  idea 
may  be  entertained  that,  in  the  course  of  mlUom  of  \ 
years^  these  rills  have  excavated  their  channels  to  the 
sea,  as  several  geologists  have  imagined ;  but  tbii 
error  cannot  be  of  long  continuance,  if  many  people 
shall  be  induced,  in  various  places,  to  become  ob- 
servers of  these  circumstances,  which,  as  I  have 
elsewhere  so  frequently  described  them,  J  have  here 
only  mentioned. 

1269.  After  passing  the  easternmost  branch  of  the 
Tresillian,  we  arrived  at  Probus,  where  we  saw  the 
ancient  churph,  remarkable  on  account  of  a  tower 
of  granite^  which  is  covered  with  ornaments,  very 
delicately    sculptured  in  has   relief,  and  extremely 
well  preserved.     When  Mr.  Playfair  speaks  in  a  note 
(p.  396)  of  the  rapidity  xvith  which  the  Corfiish  granr 
ite  wasteSy  he  can  only  mean  the  growauy  of  which  I 
have  already  said  ^o  much ;  for  the  granite  itself  is 
very  durable,  and  its  blocks,  where  ^xed  in  the  sandy 
grofwan  on  the  summit  of  the  hills,  are  covered  witfi 
lichens  ;  a  proof  that  they  do  not  suffer  any  decoift- 
position.     Before  we  reached  Probus^  we  had  cross* 
ed,  on  a  bridge,  a  great  extent  of  meaxlows  formed 
on  the  sediments  of  the  rain-water  which  bad  flowed 
down  the  surrounding  slopes,  before  they  were  over- 
spread by  vegetatioQ ;  and  through  these  meadows 
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tbe  il(ove*mrationed  branch  of  tbe  TresilUan  has 
presenred  its  channel.  The  case  is  the  same  with 
tbe  Fol  at  Grampofidf  where  we  afterwards  arrived  ; 
tUs  place  is  sup|K)sed  to  have  been  originally  call- 
6d|  by  the  Normans,  Grand pont ;  there  being  here 
iDQtber  very  long  bridge,  which  likewise  passes 
•cross  meadows.  This  is  the  pansh  belonging  to 
Mr.  W.  Gre^or ;  but  he  lives  at  Creeds  a  mile  lower 
ou  the  banks  of  the  river,  whither  we  first  went 

1270.  We  are  now  come  to  the  Fal^  that  stream, 
which,  had  Mr.  Playfair  ever  seen  it,  he  could  not 
have  supposed  to  have  cut  its  way  to  the  sea.     From 
Creed  we  proceeded  to  Tregony^  situated  below  it  on 
the  course  of  the  river,  in  a  spot  exhibiting  a  striking 
^icw  of  the  effect  of  the  catastrophes  undergone  by 
the  strata  of  schis-tus,  the  subsidence  of  which  has 
formed  a  large  basin,  now  levelled  and  covered  with 
n^eadows,  wherein  the  FaJ  has  preserved  its  channel. 
The  town  of  Tregony  has,  from  a  distance,  a  very 
picturesque  appearance,  being  built  on  the  declivity 
of  a  rocky  hill,  cut  into  terraces,    on  which  the 
houses  are  placed.     Hence  we  proceeded  to  7re- 
toarthenechy  where  we  did  not  find  Mr.  Gregor  at 
home;  but  Mrs.  Gregor,  having  been  apprised  of 
our  intended  visit,  had  been  so  good  as  to  have  a 
collation  prepared  for  us  in  the  garden,  whence,  be^ 
tween  the  exotic  shrubs  which  the  mildness  of  the 
ctimate  here  allows  to  flourish  in  the  open  air,  we 
had  a  prospect  of  a  most  interesting  geological  scene, 

formed 
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formed  by  the  amphitheatre  of.  irregular  hiHs^   of 
which  Tregony  occupies*  the  centre.     To  Mr..  W. 
Gregor,    who   studied   natural   hbtory   in    vatioui 
branches,  this  scene  has  not  been  mute :  he  told  jne 
that  the  aspect  of  the  whole  country  had  long  since 
convinced  him  of  the  fallacy  of  the   opinioii  that 
rallies  have  been  hollffwed  out  by  running  waters; 
as  every  thing  announces  that  they  are  the  effect  of 
catastrophes;  and  as,  wherever  the  waters  flowing 
in  them  have  found  sufficient  space  to  spread,  instead 
of  producing  any  excavation,  they  have  raised  the 
bottom  by  their  sediments.     After  having  spent  an 
hour  very  agreeably  witli  Mrs.  Gregor,  we  returned 
to  Creed. 

Augtist  5th.  I  communicated  to  Mr.  W.  Gregor 
the  letters  of  recommendation  with  wliich  I  was  pro- 
vided for  tliis  part  of  the  country  from  Mr.  Nott :  1 
had  two,  both  of  them  for  clergymen ;  Mr.  Whi- 
TAKtiR  at  Riuin  Lanihornj  on  the  borders  of  one  of 
the  branches  of  the  ajstuary  of  the  Fal,  called 
Lamorran  creek;  and  Mr.  Tremayxe  at  Heligan^ 
near  the  coast  on  the  east:  Mr.  Gwatkin  also  had 
given  me  a  letter  for  another  clergyman,  Mr.  Tbist, 
of  Veryan^  a  place  which  lies  between  the  two  for- 
mer, and  at  which,  some  time  ago,  had  been  dis- 
covered the  only  stone  in  Cornwall  proper  for  makin|; 
lime,  except  that  on  the  borders  of  the  county,  near 
the  Tamer :  and  Mr.  W.  Gregor  very  kindly  oflered 
tQ  accompany  me  as  far  as  Heligan. 

mi. 
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157 1.  A»  we  were  to  go  first  to  Ruan  Lanihom^ 

nve  again  proceeded  from  Creed  to  Tregonv^  in  order 

tQ  cross  the  Fal^  and  we  then  ascended  some  hills 

bordering  the  river  down  to  the  point  still  attained 

by  the  tides;  the  space  below  being  occupied  by 

marshes  and  alder-bushes.     Air.  W.  Gregor  pointed 

out  to  me  an  undertaking  which  had  been  begun  by 

his  father  ;  that  of  enclosing  and  straitening  the  course 

of  the  Fal^  between  two  dikes,  in  order  to  drain  thia 

large  space :  the  plan  bad  succeeded,  so  far  as  the 

dikes  had  been  completed ;  but  as  it  has  not  beea 

carried  on  since  the  death  of  the  late  Mr.  Gkegor, 

the  Fal^  lower  down,  continues  its  variable  meanders 

till  it  enters  tlie  sestuaiy.     On  our  arrival  at  Ruch 

Lmkoniy  we  found  the  late  Mr.  Whitaker,  well 

known  as  a  celebrated  antiquary,  recovering  from 

illoesSy  so  that  I  could  only  have  the  pleasure  of 

Ming  him  for  a  very  shoit  time ;  but  as  he  took 

interest  in  the  objects  of  my  investigation,  he  told 

ine  that  vessels  of  considerable  size  are  known  by 

» 

tradition  to  have  come  formerly  almost  up  to  jTrc- 
jfOfiy;  Mobile  at  pi-esent  barges  alone  can  enter  this 
ftstuary  which  they  ascend  with  the  tide^  but  only  to 
a  point  much  below  Trego/fi/. 

1272.  From  thi3  place  we  proceeded  to  Vei^an^ 
where  we  fortunately  found  Mr.  Trist,  who  was  so 
obliging  as  to  accompany  us  to  Fisher  hill,  the  place 
where  he  had  himself  discovered  tlie  stratum  of 
which  lime  is  made:  this  stratum  belongs  to  the 
maas  of  the  schistic  but  is  distinguished  from  them  by 

a  par- 
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a  particular  appearance ;  it  makes  little  effervescence 
with  aqua  fortis ;  yet  it  produces  a  very  good  lime  of 
the  kind  that  hardens  under  the  water ;  and  it  is  the 
only  one  of  the  strata  which  posseses  this  property. 
This  stratum^  as  is  the  case  with  all  those  that  m 
followed  with  any  views  of  advantage  to  society,  ii 
become  an  interesting  object  in  Geology,  became 
tlie  search  carried  on  for  \i  in  other  places  in  the 
neighbourhood,  has  rendered  manifest  the  disorder 
produced  in  the  strata  by  their  catastrophes ;  a  cir- 
cumstance which  Mr.  Trist  was  so  good  as  to  shew 
vs  in  Gcrram  hay,  at  tlie  distance  of  three  mite, 
whither  he  conducted  us  down  a  long  combe  whidi 
terminates  there.  Though  this  combe  descends  from 
a  great  distance,  I  saw  no  water  flowing  in  it;  and  I 
learnt  that  none  of  the  combes  on  this  coast  contain 
brooks  capable  of  turning  any  mills  from  Spring  to 
Autumn:  whence  the  mills  here  have  a  peculiar 
name,  tiiat  of  cuckow-viilU ;  because  their  streams 
being  dried  up  from  the  time  that  the  cuckow  is  first 
heard,  the  old  women  say  that  he  drinks  up  the 
water.  Yet  some  of  these  combes  are  of  great  extent, 
and  have  villages  in  them;  that  of  Crugsiilick  ntssiA* 
in  the  combe  by  which  we  descended  to  the  sea. 

1 273.  Gerrans  hay^  like  most  others,  is  tending 
to  be  filled  up :  a  wide  strand  called  Pendower  be(Kki 
has  been  formed  by  the  tides  and  the  waves  along 
the  cliffs,  which  are  no  longer  liable  to  be  assailed 
by  the  former  when  they  rise  to  the  greatest  hci^t; 
and  here  again,  as  well  as  in  other  places,  there  it  no 

occasioQ 
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occasion  to  have  recourse  to  the  actions  of  the  sea, 
-  IB  order  to  explain  the  formation  of  such  indentar 
tion^s  in  the  coasts ;  for  it  is  manifest,  from  the  state 
of  the  surrounding  strata^  that  these  indentations 
are  the  effect  of  catastrophes  of  as  ancient  a  date  as 
the  continents  themselves.     Two   principal  combes 
terminate  at  this  bay ;  that  by  which  we  came  down 
to  it,  near  the  village  of  Gxcenda,  and  another  at  a 
mile's  distance  to  the  east,  very  deep,  tliough  only  a 
mile  in  length.     On  the  east  of  tlie  latter  con^e^  the 
difi,  as  far  as  the  cape  cdXXoiA  Pennare  poinPy  exhibit 
high  sections  of  schistic  among  which  the  stratum 
|»oper  for  lime  is  not  found  ;  but  it  appears  in  the 
diff  between  the  two  combes,  where  it  is  seen. inclin- 
ing and  passing  under  other  soils  formuig  the  western 
difb  which  consist  of  sq/i  strata,  excepting  towards 
the  bottoniy  where  appesurs  a  strfltum  of  breccia  con- 
taining rounded  qua  rtzeous  masses,  and  fragments  of 
schistL     These  cliffs,  so  different  from  those  which 
precede  them  on  the  east,  are  the  section  of  soils 
descending  towards  tlie  sea  with  a  gentle  declivity ; 
near  the  western  cape,  called  Polvadden  point,  there 
are  cliffs  .of  the  same  soft  nature,  which  rise  to  a 
greater  height ;  but  these  are  all  reduced  into  taluses, 
and  covered  with  grass  :  towards  the  upper  part,  the 
stratum  used  for  li^ne  on  Fisher  hill  is  again  found 
among  tiie  schisfi.    These  are  symptoms  of  the  sub- 
vcMiod  of  the  strata  during  their  catastrophes,  which 
cannot  leave  any  doubt  with  respect  to  tlie  cause  of 
the  vallies  and  combes,  and  also  of  the  rupture  of 
liiese  strata  towards  the  sea. 

1^J74. 


334 

1274.  After  these  obsei'vations,  Mr.  W.  Gregof 
and  Mr.  Trist  were  so  good  as  to  accompany  me  to 
Heligaiiy  where  Mr.  Tremayne,  who  had  been  ap* 
prized  of  my  intended  visit,  gave  me  the  most  oblige 
ii^  reception^  and  expressed  his  desire  to  assist  me 
in  all  the  observations  m  hich  I  wished  to  make  oh 
tliat  coast,  as  indeed  he  did  in  the  most  effectual 
manner.  This  gentleman,  truly  worthy  of  his  sacred 
profession,  is  owner  of  a  beautiful  seat  at  Heligerif 
and  gives  up  to  a  curate  the  whole  profits  of  fait 
living;  but  without  neglecting  his  pastoral  duties ; 
for  he  is  ahvays  ready  to  officiate  at  his  own  church, 
or  those  in  the  neighbourhood,  when  his  curate,  ct 
any  other  clergyman,  is  prevented  from  attending. 
I  received  this  account,  not  from  himselt^  for  his 
diaracter  is  no  less  modest  than  virtuous ;  but  from 
many  persons  in  this  part  of  the  country,  wliere  hid 
beneficence  I'enders  hiih  the  object  of  general  affec- 
tion and  esteem. 

August  6ih.  The  pros}>ect  from  the  windows  at 
Heligan  towards  the  sea,  formed  the  firet  subject  d 
my  conversation  widi  Mr.  Tremayne.  There  is  a 
lawn  before  the  house,  sloping  down  to  the  border 
of  a  very  deep  conibe ;  and  beyond  this  rises  a  hill, 
over  which  I  saw,  at  no  great  distance,  the  spire  Of 
the  steeple  of  Mevagizey^  a  small  town  by  the  sea- 
side, l^is  led  me  to  shew  him  the  passage  in  Mr. 
Playfair's  work,  relative  to  tlie  operations  of  the 
smallest  streams  on  this  coast  of  Cormvatl^  there 
supposed  to  be    continually  deepening  the  vallies 

through 
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brough  which  tliey  arrive  at  the  sea;  and  I  told  liiui 
hat  it  appeared  to  me  impossible  tliat  tlie  combe 
ijing  before  us,  in  a  direction  at  first  parallel  to  the 
coast,  and  then  turning  almost  at  right  angles  to 
irrive  thither^  could  have  been  excavated  by  the  little 
i3i  which  I  perceived  flowing  in  it  To  this  Mr. 
Tiemayne  replied,  that  nobody  could  have  formed 
such  an  idea,  who  had  ever  fixed  his  attention  on 
the  courses  followed  by  streams  in  their  way  to  the 
sea,  or  on  what  passes  upon  the  coasts ;  as  I  should 
have  an  opportunity  of  seeing  in  an  excursion  on 
which  he  meant  to  accompany  me. 

1275.  Mr,  RoBYA's,  the  clergyman  of  Mevagizey^ 

happening  to  come  this  morning  to  Heligany  Mr. . 

Tremayne  proposed  that  we  should  accompany  him^ 

OD  bis  return  borne,  by  a  road  which  Mould  give  me 

^onie  idea  of  the  neighbouring  country.     We  first 

crossed  the  upper  part  of  tlie  large  combcy    and 

liscended  the  hill  beyond  it,  where  Mr.  Tremayne 

has  a  summer-house,  commanding  a  view  of  the  sea, 

^  well  as  of  several  combes  tliat  laterally  join  the 

lower  part  of  the  former,  and  terminate,  together 

with  it,  at  a  small  bay,  ait)und  whieh  Mcougizey  is 

huilt.    This  is  ano&er  of  the  ports  that  the  sea  is 

lending  to  fill  up :  no  vessels  can  any  longer  enter 

it  but  at  high  water,  and  when  Uie  tide  is  out,  they 

ire  aground  in  the  sand.    We  went  down  tlie  combe 

to  the  point  where  it  bends  to  reach  the  shore;  and 

that  this  cotnbef  as  well  as  those  winch  join  it,  have 

^1  been  produced  by  the  catastrophes  of  the  strata^ 

is 
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Is  evidently  shewn  by  tiie  difference  hetWten  tbi 
sides:  in  the  steep  sides,  the  sections  of  the  stn 
are  covered  with  trees ;  while  those  which  -are  op] 
site  to  them,  and  have  less  declivity,  being  foi 
by  the  planes  of  the  strataj  are  either  in  tillage, 
covered  with  grass.     All  the  waters  flowing  in  th< 
combes   in  common  seasons  proceed  from  sprioj 
issuing  from  between  tlie  strata;  and  when  collet 
ed  at  tlie  bottom,  they  are  only  sufficient  for  a  cud 
milL 

h276.  Mr.  Tremayne's  plan  for  this  day  was  to 

take  me  to  one  of  the  places  where  the  operation  rf 

streaming  has  been  continued  the  longest  and  is  not 

yet  abandoned,  and  where  much  light  is  thrown  OH 

this  object  by  local  circumstances.      The  work  is  it 

present  going  on  in  the  lower  part  of  a  valley  wbicb 

descend?  from  St.  Austle,  in  a  direction  from  north 

to  south,  into  the  bay  of  Pentuariy  whither  we  firrt 

went;    In  passing  by  Pengrugla  and  Peruppa,  Mr. 

Tremayne  pointed  out  to  me  some  very  deep  cambe8» 

terminating,  together  with  many  others,  iti  the  valley 

of  St.  Austkr  in  which,  however,  there  flows  only  a 

small  stream^     From  the  top  of  the  last  eminence  oii 

tliis  side,,  we  bad  a  view  of  a  fine  amphitheatre  of 

hills  around  the  bay,  bounded  on  the  N.  E.  by  a 

cape  called  the  Black  heady  forming  the  highest  part 

of  the  ridge  which  it  here  terminates.     On  the  il/et^' 

gizey  side,  the  bay  is  bounded  by  another  cape  call* 

ed  Pennera  point.     When  we  arrived  on  the  strana 

of  the  bay,  I  observed  in  the  cliffs  on  the  latter  side  t 

pheno- 
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tenon  that  I  had  also  seen  in  sdiiie  parts  o{ 
Alps ;  consisting  of  schistose  strata^  which,  hav- 
been  crushed  by  some  concUssiod  of  the  bottom 
the    8ea  before    they  were  consolidated,    have 
led,  in  consequence,  lingular  contorted  appear- 
but  having,  when  indurated,  been  covered 
other  strata  subsequently  formed  upon  them,  they 
undergone^  together  with  the  latter,  the  same 
it  fractures,  subsidences,  and  angular  motions, 
ich  are  commonly  found  in  strata  of  the  same 
and  which  have  rendered  these  nearly  verticals 

1277.  We  seldom  see,  on  coasts,  such  evident 
fekxiuments  as  are  here  found  of  the  catastrophe 
•hfch  produced  the  bed  of  the  present  Sea,  together 
lilBi  the  cliffs,  and  those  indentations  of  the  cOnti- 
iieBts  that  form  bays  and  gulphs :  everywhere,  in- 
fad,  we  perceive  the  JHUng-up  of  these  recesses,  the 
progress  of  which  operation  within  known  times  may 
i»en  be  traced  bv  tradition ;  sometimes  also  rocks^ 
<)i%inally  in  the  sea,  are  encompassed  with  its  sand 
Wought  by  its  actions  into  bays ;  but  such  rocks  are 
leoerally  the  only  indications  extant  of  the  state  of 
tile  beads  of  bays  at  the  origin  of  the  continents^  and 
Wall  which  has  since  passed  on  the  coast;  while, 
fer  the  history  of  this  bay  we  are  partly  indebted  to 
tte  labours  of  maa 

1278.  The  exterior  proof  of  a  progressive  ^///^Tg*- 
^,  within  an  inconsiderable  space  of  time,  is  here 
"'^t  afforded  by  some  rocks^  originally,  as  I  have 

Z  just 


i 


338 

just  said,  in  the  sea,  but  now  surrounded  with  sand: 
AJr.  Tremayne  shewed  me  one  of  these^  which  is 
remarkable  enough  to  have  been  taken  as  a  bouor 
dary  between  two  parishes ;  in  his  youth  he  had  seeo 
this  rock  surrounded  by  the  high  tides,  thougbtt 
present  tliey  do  not  come  near  it.  The  accumuk- 
tion  of  the  sand  is  lierc  of  a  very  great  extent ;  and 
as  b  '  little  water  enters  the  bay  from  the  land,  the 
winds  have  raised  a  ridge  of  clurieSy  by  which,  in  tlic 
innermost  part  of  tlic  bay,  the  passage  is  dosed 
against  the  tides ;  and  in  consequence,  this  part  ii 
now  become  a  marsh,  like  that  in  Mounfi-baj/y  of 
which  I  have  already  detailed  the  particulars.  Mr. 
Tremayne,  to  whose  estate  this  space  belongs^  has 
undertaken  to  drain  it ;  he  has  caused  to  be  dug  in  it 
deep  ditches,  communicating  with  a  canal  which 
passes  under  the  dunes  with  a  sluice  ;  and  the  marshy 
soil  is  now  beginning  to  yield  good  herbage.  But 
the  following  circumstances  are  proofs  to  the  same 
effect,  more  complete,  and  in  many  respects  more 


mteresUng. 


1279.  The  opertition  called  streaming  has  been 
carried  on  during  many  centuries  in  the  valley  of 
St.  Austle  ;  but  with  more  skill  and  economy  thania 
tliat  of  CarmiUy  already  descri))ed.  This  valley  ex- 
tends inland  beyond  St,  Aiistlc^  and  comes  down  to 
the  bay.  The  stream-work  was  begun  above  the 
town ;  but  in  all  the  part  w  here  it  has  been  complet- 
ed, the  sand,  when  washed,  has  been  thrown  back 
to  fill  up  the  excavations^  and  the  waters  of  the  small 

stream, 
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m,  Employed  in  this  operation,  hdve  progres- 
f  changed  these  grounds  into  meadow-land. 
lis  manner  the  work  has  been  continue^  down 
e  lower  part  of  tlie  valley,  where  it  is  become 
i  laborious,  on  account  of  the  thickness  of  the 
which  must  be  cleared  away.  It  is  always 
isary  to  go  down  to  the  schistus^  forming  the 
nal  bottom  of  the  valley^  because  the  grains  of 
re,  being  the  heaviest  bodies,  are  accumulated 
t,  mixed  with  the  loose  growan  washed  down 
the  hills.  Air.  Tremayne  led  me  into  the  ex- 
tton  where  the  work  was  then  going  on ;  and  the 
rent  kind  of  materials,  which  we  cleared  away 
tier  to  arrive  at  the  tin  grainSy  furnish  a  com- 
i  history  of  the  filling  up  of  the  bay« 

180.  The  extremity  of  the  valley  which  descends 
T  originally  formed  a  creek;  and  the  growan 
ght  down  into  it  by  the  land-waters,  was  spread 
its  bottom  under  the  sea- water ;  for  the  grains 
t  ore  are  here  found  at  a  level  below  that  of  the 
a  circumstance,  however,  not  attended  with 
nconvenience,  because  the  great  accumulation  of 
''materials,  through  which  it  is  necessary  to  dig, 
3  an  impenetrable  dike  against  the  tides  and  the 
«.  The  ore  is  found,  as  I  have  said,  on  a  schis- 
bottom,  but  not  merely  in  small  grains ;  there 
large  masses  of  it,  besides  fragments  of  a  rem, 
e  the  ore  retains  a  part  of  its  gangue  :  nor  •  is  it 
in  the  principal  ancient  creeky  which  forms  tlie 
unity  of  the  valley  of  St.  Austle,  that  this  ore  is 
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tiken  up;  for  similar  works  are  carried  on  in  small 
lateral  creeks^  the  lower  part  of  combes  whence  brooks 
proceed :   now  in  all  these  the  following  different 
kinds  of  materials,  of  which  I  here  saw  the  section, 
have  been  spread  over  the  original  bottom.    Hie 
growarij  wherein  is  found  the  tin  ore,  is  covered 
lirst  with  a  very  thick  stratum  of  a  blackbh  mire, 
containing  remains  of  vegetable^)  in  great  abundance; 
among  these  were  shewn  me  some  mosses,  very  well 
preserved,  and  some  nuts,  of  w*hich  tHe  shells  weie 
become  blackish  and  brittle,  and  the  kernels  weie 
much  decayed.     Over  this  stratum  is  spread  sea- 
sand,  mixed  with  a  great  quantity  of  shells  of  the 
same  kinds  that  are  ndw  found  on  the  outer  strand, 
principally  chamae  and  ostra;;  and  this  sand,  as  it  is 
removed,  is  heaped  up  on  the  side  in  order  to  be 
spread  over  the  land,  for  which  the  shells  render  it 
a  proper  dressing.  Here  also,  as  is  the  case  in  many 
of  the  bays  already  described,  this  sand  is  covered, 
even  below  the  level  of  the  sea,  with  peat  which  has 
flowed  down  from  the  valley ;  and  this,  when  it  is 
cut,    is   likewise  put  aside,  and  is  used  for  fiieL 
Lastly,  when  the  sti^eaming  began  in  the  higher  part 
of  the  valley,  the  loose  growan  was  washed  down 
hither  by  the  little  stream,  and  spread  over  tXmpcaU 
Mrherc  it  it  mingled  with  the  sea-sand,  throw  n  up  by 
txie  waves  here,  as  well  as  all  along  the  bay.    This 
stream  has  had  its  course  turned,  from  tlie  point 
where  tlie  excavation  passes  below  tlie  level  of  tiie 
sea,  and  it  now  discharges  itself  on  another  part  of 
the  strand ;  out  as  water  is  wauted  tu  put  in  motion 

the 
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ips  placed  at  the  bottom  of  the  excavation, 
purpose  of  pounding  the  masses  of  ore  con- 
/ith  their  gangue,  a  rill  has  been  led  to  the 
lence  it  falls  on  a  wheel ;  and  the  latter 
3t  only  the  stampsj  but  a  pump  serving  to 
'  the  water  which  has  put  it  in  motion. 

This  therefore,  was  a  very  important  place 
/ation ;  because  a  motive  of  interest  having 
need  men  to  dig  down  to  the  bottom  of  the 

accumulated  in  the  baj/j  the  work  here 
n  has  brought  to  view  clear  monuments  of 
y  ever  since  the  continent  has  existed ;  mo- 

Mhich  arc  obliterated  in  all  tlie  bays  where 
motive  has  led  to  the  examination  of  these 
unds.  After  having  observed  this  place, 
ided  the  valley  of  St.  Austle.  whence  Mr. 
le  led  ine  to  a  spot  on  a  hill  which  is  called 
e,  a  mile  and  a  half  on  the  cast  of  the  town, 
was  struck  with  the  appearance  of  works  of 
It  kind.  Mr.  Tremayne  was  here  obliged  to 
:,  as  he  had  an  engagement  at  home ;  but  he 
mded  me  lo  the  conductor  of  these  works, 
igent  man,  who  explained  them  to  me  with 
scessaiy  details. 

To  such  of  my  readers  as  are  acquainted 
J  Alps,  I  cannot  give  a  more  exact  idea  of 
le  which  here  presented  itself  to  my  view, 
comparing  it  to  certain  high  combes  in  those 
[)s  surrounded  with  obelisks.    There  is  on 

the 
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tke  top  of  Cruglaze  a  vast  excavation;  and  propor^ 
tioqally  as  this  is  extended,  pyramidal  projections 
are  successively  formed  around  it,  in  consequence  of 
the  nature  of  the  mass  of  the  hill,  which,  in  the  east? 
ern  part  of  the  summit,  where  the  work  is  carried  oo, 
consits  of  strata  oigrowan^  very  much  inclined,  aod 
alternately  hard  and  soft.     As  the  excavation,  al- 
ready at  the  depth  of  one  hundred  feet,  with  a  con- 
siderable breadth,  is  farther  enlarged,  the  soft  strati 
crumble  down,  and  those  which  are  harder  are  left 
alone;   the  latter,  however,    not  being  very  hard, 
wear  away  also  at  their  summit,  and  thus  by  degrees, 
assume  the   pyramidal  form;    in   this  respect  re- 
sembling likewise  the  Needles  of  the  Isle  of  Height. 

1283.  TWs  is  the  place  to  which  I  alluded,  §  1265, 
as  tending  to  unfold  the  origin  of  tlic  t'm  ore  scattered 
in  grains  over  the  bottom  of  some  of  the  Cornish 
vallies,  and  particularly  this  oiSt.  Austle:  the  i^vhole 
mass  of  the  strata  oi  growan^  composing  the  eastern 
part  of  the  hill,  contains  these  grains  ;  but  jt  is  in 
the  hardest  strata,  w  hich  are  those  here  worked,  that 
tliey  are  found  in  the  grestest  abundance  :    and  in 
this    spot    every  thing  combines   in   proving  that 
grow  an  is  not  a  decomposition  oi  granitey  but  a  preci- 
pitation sui  generis^  formed  on  the  strata  of  schistus; 
for  it  has  all  the  characters  common  to  so  many 
other  kinds  of  strata  alternately  soft  and  hard,  which 
were  at  first  horizontal,  but  have  since  undergone 
fractures  and  angular  movements.     The  soft  strata^ 
l^ternating  w  ith  the  harder,  and  containing  but  few 

tin 
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tin  grains,  have  none  of  the  elements  of  granitCy  ex- 
cept the  crystals  of  quartz^  which  are  mixed  with  a 
white  clmf  very  soft  to  the  touch ;  and  the  conductor 
of  the  works  told  me  that  it  would  be  proper  for  the 
composition  of  china,  if  it  were  not  intermingled  with 
very  small  black  grains,  from  which  there  \\as 
scarcely  a  possibility  of  separating  it :  these  grahis, 
here  called  cochlCj  appeared  to  me  to  be  schorls. 
The  strata  containing  the  greatest  abundance  of  tin 
grains  are  harder,  as  I  have  said  above,  but  they 
tie  easily  decomposed ;  so  timt,  as  the  greater  part 
of  the  hill  consists  of  them,  it  is  probable  that,  soon 
after  the  birth  of  the  continents,  and  before  the  sur- 
&ce  bad  been  bound  by  vegetation,  (very  thin  on 
these  hills,  which  are  covered  with  heath,)  the  rains 
bad  washed  down  into  the  vallies  a  great  quantity  of 
this  graivan  with  its  tin  graim.  I  shall  also  shew, 
m  the  sequel,  the  probable  origin  of  the  masses 
which  appear  to  have  belonged  to  a  vein. 

1284.  This  hill  has  been  worked  for  a  long  time, 
but  former  adventurers  had  stopped  at  an  inconsider- 
able depth;  they  had  only  dug  a  canal,  as  low  as 
they  had  found  it  practicable,  towards  the  slope  on 
the  side  next  St.  Austle,  which  served  to  carry  off 
the  water  from  the  excavation,  while  at  the  same 
time  the  materials  were  brought  out  by  it  in  a  Mttle 
boat ;  but  the  present  adventurer  has  formed  a  more 
extensive  plan.  In  order  to  carry  off  the  waters  to  a 
greater  depth,  he  has  availed  himself  of  a  combe  in 
the  slope  of  the  hill :  he  first  dug  vertically  on  that 

side 
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side  to  the  depth  of  one  hundred  feet,  stopping  at  a 
point  from  which  the  declivity  of  the  adit  towards  its 
opening  into  the  combe  might  be  sufficient  for  tbe 
water  passing  down  that  way  to  sweep  along  with  it; 
by  its  rapidity,    the  materials  placed  in  its  course; 
his  design  being  to  carry  on  all  the  labour  of  stamping 
and  washing  the  ore  within  the  excavation,  and  to 
drive  out  of  it  all  the  dross,  by  means  of  the  water 
thus  employed.     A  rill,  introduced  into  the  excava- 
tion by  wooden  troughs,  falls  there  on  the  wheel  of 
the  stamps;   under  these  is  made  to  pass  all  tbe 
groxvan  detached  from  the  sides  of  the  cavity,  of 
which  the  extension  is  continued  at  the  same  depth, 
and  th  ^  tin  grains  are,  for  the  most  part,  retained 
within,  while  every  thing  else  is  carried  away  by  the 
water  in  the  adit ;  at  the  opening,  however,  of  the  latr 
ter  into  the  combe,  are  placed  several  successive  large 
troughs,  in  which  the  water,  as  it  passes,  deposits 
the  minute  tin  grains  that  have  so  far  floated  in  it. 

1285.  Besides  the  strong  inclination  produced  in 
these  strata  of  growan  by  their  catastrophes,  they 
have,  as  has  been  said,  undergone  great  fractures, 
which  are  filled  up  with  a  substance  so  much  re- 
sembling grawauy  that  the  workmen  make  uo  di&- 
tinction  between  them ;  but  these  were  pointed  out 
to  me  by  the  conductor  of  tlie  work,  especially  be- 
cause the  relative  level  of  th^  strata  has  changed  on 
their  sides,  in  some  places  very  considerably :  these 
first  fractures,  like  the  loads  of  this  country,  have 
themselves  experienced  subsequent  fractures  j    so 
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^  that,  in  their  descent,  they  do  not  follow  a  regular 
"I  line.  He  shewed  ii^e  also  some  gosam,  those  small 
fissures  filled  with  quartz  which  I  have  already  de- 
scribed :  and  on  the  sides  of  these  strata  have  under- 
gone as  great  changes  of  relative  level,  as  on  the 
fides  of  the  loads, 

1286.  In  surveying  this  hill,  on  the  summit  of 
which  there  are  only  insensible  inflections,  rounded 
and  covered  with  heath,  no  one  would  suspect  that 
such  great  symptoms  of  catastrophes  were  concealed 
within  it.     Here  therefore,  as  h  the  case  in  so  many 
other  places,  it  is  to  the  labour  of  men,  in  pursuit 
of  their  private  advantage,  that  Geology  is  indebted 
for  the  removal  of  the  veil  spread  by  vegetation  over 
the  ruinous  state  to  which  the  bed  of  the  ancient  sea, 
now  become  our  continents,  had  been  reduced  by 
successive  catastrophes  :  a  state  whereby  it  was  so 
advantageously  prepared  lor  the  habitation  of  men, 
and  the  exercise  of  their  industry.    And  with  respect 
to  the  interior  disorder  of  tlie  strata,  a  more  surpris- 
ing circumstance  occurs  here,  than  is  commonly  met 
with  in  other  places;  namely,  a  total  dissimilarity 
between  the  nature  of  the  slope  on  the  St.  Awtle 
side,  and  of  all  the  rest  of  the  hill.     On  that  side 
there  is  a  great  cleft,  by  which  the  workmen  enter 
the  excavation,  descending  to  the  bottom  by  ladders, 
as  I  had  done  myself.    The  undertaker  of  this  ex- 
traordinary work  accompanied  me  on  my  return; 
and  when  we  came  to  this  passage,  he  pointed  out 
to  me  tbftty  within  a  certain  space,  both  its  sides 
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consist  oigrtman ;  while  beyond,  both  the  sides,  as 
far  as  the  opening  outwards,  are  of  ichistus,  which 
afterwards  forms  the  slope  of  the  hill ;  but,  at  the 
point  of  junction  of  these  two  difierent  kinds  of 
strata,  there  is  such  a  chaos,  that  it  is  impossible 
to  judge  in  what  manner  they  are  united.  In  these 
schisti  there  are  veins  of  tbiy  which  after  having  been 
followed  for  some  time,  were  abandoned,  because 
they  became  poor ;  however  my  conductor  had  de- 
termined to  resume  the  exploration  of  the  most 
promising  vein,  of  which  I  heard  farther  particulars 
the  following  day. 

1287.  From  this  hill  I  returned  to  St.  Austk^ 
and  then  to  Heligan^  passing,  in  the  road  between 
these  two  places,  near  a  very  ancient  mine,  called 
Polgooth  tin  minCj  M-hich  ]\'f  r.  Tremayne  had  men- 
tioned to  me,  and  to  which  I  paid  more  attention 
when  I  again  passed  this  way  the  next  day  with  him; 
for  he  shewed  me  the  same  kindness  in  assisting  me 
to  continue  my  journey  which  I  had  already  so  fre- 
quently experienced  in  this  county.  General  Simcoe 
had  given  me  letters  of  recommendation  to  Mr. 
Philip  Rash  lei gu  at  Mcnabilly,  situated  at  the 
eastern  extremity  of  the  succeeding  bay,  and  to  his 
brother  Mr.  Charles  Rashleigh,  who  lives  at 
Polmear,  on  the  western  side  of  the  same  bay ;  and 
Mr.  Tremayne,  being  brother-in-law  to  the  latter 
gentleman,  had  invited  him  to  meet  me  at  St.  Austte^ 
that  he  might  be  my  guide  from  that  plape  to  his  own 
bouse.    Mr.  Trcm^^yne  himself  was  so  good  as  to 

.  accompany 


847 

» 

accompany  me  as  far  as  St.  Austle,  in  order  to  ex- 
plain to  me  the  circumstances  relative  to  Polgooth 
tin  mine^  which  lies,  as  I  have  said,  near  the  road. 

August  7th.  We  set  out  from  Heligan  at  eleven 
o'clock ;  and  on  coming  to  the  brow  of  a  hig[i  hill 
above  Polgooth  minej  1  saw  very  evidently,  from 
the  immense  heaps  of  sand  cast  out  from  its  stamps, 
which  covered  a  great  extent  of  ground,  that  it  must 
be,  as  I  had  been  told  it  was,  one  of  the  most  ancient 
in  Cornwall.  This  is  again  a  very  remarkable  mine, 
and  I  should  have  been  glad  to  visit  it,  in  order  to 
make  some  inquiries  of  tlie  miners  with  respect  to 
its  connections  w  th  the  neighbouring  grounds  ;  I 
had  not,  however,  time  for  tliis,  on  account  of  my 
numerous  engagements  on  tlie  road :  but  the  parti- 
culars of  which  I  was  informed  by  Mr.  Tremayne 
may  convey  a  sufficient  idea  of  the  nature  of  the  spot. 
Here,  in  a  low  space  of  considerable  extent,  rises  a 
amall  hill  of  schktu^j  absolutely  insulated,  a  mile 
Mid  a  half  in  length,  very  rapid  on  the  side  next 
Mftiganj  but  descending  towards  the  valley  of  Si. 
Austk  with  a  gentle  slope.  A  very  rich  tin  load 
passed  through  thb  hill,  out  of  which  almost  the  whoie 
of  it  has  now  been  taken,  its  continuation  being  at 
present  followed  much  below  the  exterior  basis  of  the 
hill :  the  shafts,  by  which  the  ore  is  still  brought  up, 
imd  in  which  is  the  machinery  of  the  pumps,  have 
been  sunk  from  the  summit.  No  stream  passing  here 
can  have  insulated  this  hill ;  and  as  it  contains  a  load 
that  extends  below  its  base^  it  can  only  hare  become 
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an  eminence  in  consequence  of  subsidences  posterior 
to  the  formation  of  the  load. 

1288.  On  our  arrival  at  St.  Austle,  Mr.  Trc- 
mayne,  who  was  again  obliged  to  return  to  Heliganj 
was  so  good  as  to  take  me  to  the  house  of  Mr.  R. 
Hennack,  the  clergyman  of  the  parish,  wherel  might 
wait  for  the  arrival  of  Mr.  C.  Rashleigh  ;*  nor  did  the 
time  appear  to  me  long ;   as  I  received  much  useful 
infomaation  from  this  gentleman,  who  was  respect- 
able from  his  age,  his  character,  and  his  knowledge, 
and  whom  I  found  much  interested  in  the  objects  of 
Geology.     From  liim  I  learnt  many  circumstances 
respecting  the  mines  of  this  county ;  but  I  shall  here 
confine  my  self  to  those  relativeto  Cruglaze  hill,  where 
I  had  been  the  day  before.     Near  the  junction  of  the 
growan  with  the  schistuSy   there  is  a  true  load  con- 
taining tin,  which  has  been  worked  from  a  period 
anterior  to  all  the  records  of  the  country,  and  has 
always  borne  (it  is  not  known  for  what  reason)  the 
name  of  Delamine.   The  direction  of  this  load  is  from 
east  to  west,  and  it  has  been  worked  to  the  length  of 
one  hundred  and   seventy  fathom;    it  follows  the 
kellasj  or  schistnSy  which  it  never  enters,  arid  which 
lies  to  the  southward  of  it,  in  some  parts  at  the  distance 
of  only  eight  feet,  but  in  others  of  twenty  feet.    This 
vein  is  therefore  in  the  part  of  the  growan  neaiest  to 
the  valley  of  St.  Austky  in  the  lower  extremity  of 
which,  at  Pentuan^  on  digging  down  to  the  schistose 
bottom,  is  found  tin  ore  obviously  once  forming  part 
of  a  Tein^  mixed  with  the  tin  grains  belonging  to  the 

growan : 


349 

growan:  may  not  that  ore  consist  of  fragments  of 
the  vein  just  mentioned  ?  I  communicated  this  idea 
to  Mn  Hennack,  and  he  thought  it  very  probable. 

1289.  When  Mr.  C,  Rashleigh  arrived,  I  set  oiit 
with  him  for  Polmear^  which  has  now  changed  its 
name,  as  I  shall  presently  have  occasion  to  mention. 
On  quitting  St.  Austkj  our  road  lay  over  a  high  hill 
on  the  S.  £.  and  from  its  top  I  saw  the  ground  first 
descending  towards  a  large  plain,  then  rising  near 
the  coast  in  hills  much  intersected.  The  part  of  the 
coast  here  lying  before  us  was  St.  Aiustles  bay^ 
which  b  separated  by  a  cape,  on  the  east,  from  the 
course  of  the  river  Fcnvetfy  and  by  another  on  the 
west,  namely,  the  Blackheadj  from  Fetituan  bay.^ 
We  proceeded  towards  Polmeary  situated  in  the 
lower  part  of  a  combe,  which  forms  a  coxe  in  iSf. 
Austles  bay,  between  two  small  capes.  Mr.  C. 
Rashleigh,  considering  tliis  situation,  had  formed 
the  project  of  establishing  a  port  here ,'  it  being  much 
wanted  by  a  very  extensive  tract  around  this  bay, 
which  has  no  communication  but  over  hills  with  the 
pmts  oiFowey  on  the  east,  and  of  Falmouth  on  the 
west;  while,  besides  the  consumption  of  the  country, 
and  the  pilchard  fishery,  carried  on  in  this  bay  with 
great  success,  a  new  object  of  exportation  has  for 
some  time  presented  itself  here.  There  is  found  in 
the  neighbourhood  a  kind  o(  growan  resembling  that 
of  Cruglaze  hillj  as  it  consists  of  crystak  of  quartz^ 
imbedded  in  a  white  clayy  proper  for  the  use  of  the 
(rhina  manufactures,  because  it  does  not  contuiu  any 
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of  those  blackish  grains  called  cockle,  which  are  id 
tiiat  of  Cruglaze.  A  succession  of  troughs  has  there- 
fore been  made,  fqr  the  purpose  of  diluting  and 
washing  this  Lvhite  claj/y  and  separating  it,  not  only 
from  the  crystals  of  quartz^  but  from  every  other 
impurity ;  and  it  is  then  made  into  cakes,  which  are 
exported  in  great  quantities;  formerly,  these  were 
sent  to  Falmouth  for  embarkation;  but  besides  the 
expense  of  the  carriage  over  the  hills,  many  of  them 
were  then  broken  and  reduced  to  powder. 

1290.  Mr.  C.  Rashleigh,  therefore,  perceiving  that  a 
port  in  this  cove  would  naturally  be  much  frequented, 
formed  the  design  of  establishinjs^  one,  together  with 
a  dock,  for  the  purpose  of  building  and  repairing 
vessels;  the  magnitude  oftlie  enterprize  did  not  dis- 
courage him,  and  it  has  proved  successful.  He 
began  by  purchasing  around  the  cove  a  large  spjure 
of  uncultivated  land,  extending  to  the  coast;  and 
having  it  thus  entirely  at  his  own  disposal,  he  first 
secured  its  entrance  against  the  waves  by  a  circular 
mole  with  a  sluice ;  procuring  materials  for  that  pur- 
pose by  cutting  away  the  schisti  on  the  sides  of  the 
cove ;  and  in  this  manner  he  formed  a  port  sufficient 
for  the  commerce  of  the  place,  which,  vessels  enter 
at  high  water,  being  kept  afloat  in  it  by  closing  the 
sluice.  Afterwards,  continuing  to  excavate  in  the 
schisti,  he  formed  the  space  required  for  the  dock ; 
and  as  tliere  would  have  been  too  great  difficulty  in 
keeping  it  dry  against  the  tides,  in  order  that  vessels 
might  enter  and  go  out  with  them,  he  made  it  above 
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their  level  with  a  lock.  £ut  this  could  not  be  etFect- 
ed  without  the  assistance  of  land-waters  ;  and  hence 
it  will  manifestly  appear  that  these  have  not  been  the 
ageDts  which  have  excavated  the  combe  and  the  cove 
dPolmear;  for  only  a  rivulet  arrives  here,  and  it 
is  often  dry.  This,  indeed,  has  been  Mr.  Rash- 
leigh's  chief  difficulty ;  and  he  has  been  obliged  to 
bring  water  from  a  considerable  distance!,  that  there 
may  be  always  a  sufficient  quantity  to  make  the 
vessels  ascend  into  the  dock,  and  descend  from  it ; 
which,  however,  requires  a  length  of  time,  because 
the  supply  of  water  is  very  small. 

1S91*  The  port  and  dock  being  finished,  the  next 
object  was  to  produce  activity  in  them.      With  this 
mw,  Mr.  C.  Rashleigh  first  undertook  the  curing  of 
pilchards  on  a  great  scale ;   and  he  was  so  good  as 
to  take  me  to  the  place  where  it  was  carried  on, 
that  I  might  see  the  whole  process ;  which,  however, 
I  shall  not  describe,  it  being  very  generally  known. 
A  great  quantity  of  oil  being  extracted  from  the  fish, 
Mr.  C.  Rashleigh  employs  the  dregs  of  it  to  great 
advantage  in  the  amelioration  of  his  lands  recently 
brought  into  tillage.     These  dregs  are  poured  on 
mud  taken  out  of  tlie  beds  of  the  brooks  and  the 
ditches  by  the  road-sides ;  and,  when  fully  penetrat- 
ed with  them,  this  mud  is  spread  over  the  corn-fields, 
in  several  of  which  I  saw  rich  crops.     The  pilchard 
fishery,  and  all  the  labour  required  in  it  till  the 
barrels  are  closed  and  deposited  in  the  cellar,  the 
building  and  repairing  of  ^hips,  tlie  business  of  the 
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port  in  the  loading  and  unloading  of  vessels,  which  by 
degrees  has  very  much  increased,  together  with  the 
progress  of  agriculture,  have  occasioned  so  many 
new  houses  to  be  built  at  Polmear,  that  it  is  become 
a  small  town,  and,  from  the  name  of  Mr.  Charles 
Rashleigh,  is  now  called  Charles  Tawn^  as  I  have 
seen  it  designated  in  a  recent  map  of  CarnwalL 

1 292.  Mr.  C.  Rashleigh  was  then  so  good  as  to 
lead  me  down  to  the  bay,  nhere  a  wide  strand  is  con- 
tinuing to  extend  itself.  The  waves  have  canied 
the  gravel  up  to  the  foot  of  the  cliffs,  which,  how- 
ever, are  still  crumbling  down,  because  they  consist 
of  foliated  schistus,  shattered  by  innumerable  frac- 
tures, and  the  beach  is  not  yet  high  enough  to  pre- 
vent the  waves  from  reaching  their  foot  at  high  water; 
but  this  will  take  place  in  time,  when  the  strand 
shall  become  wider.  We  afterwards  ascended  the 
hill,  on  which  stands  Mr.  C.  Rashleigh's  house;  he 
invited  me  to  rest  myself  there  till  the  following  day; 
but,  on  account  of  all  the  appointments  w  hich  I  had 
made  on  the  road  by  my  letters  from  Killiow,  I  was 
obliged  to  deny  myself  that  pleasure,  and  to  set  out 
again  after  dinner,  that  I  might  reach  MenabiUy^ 
tlie  seat  of  his  brother  Mr.  Phillip  Rashleigh, 
the  same  evening. 

1293.  Menabilly  is  at  the  eastern  extremity  of  the 
bay,  on  a  promontory  forming  the  continuation  of 
tlie  eastern  side  of  a  wide  sestuai*y,  which,  at  low 
water,    may  be  crossed  on  the  strand:    Mr.  C. 
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p  Kashleigh  thought  I  might  arrive  there  in  time  to 
cross thb  way;  but  I  had  staid  too  late  at  his  house; 
so  thaty  when  I  came  to  the  passage,  I  found  it  al« 
ready  covered  by  the  tide";  and  as  I  did  not  like  to 
venture  through  the  water  in  my  chaise,  I  was  oblig- 
ed to  go  a  great  way  round,  in  order  to  cross  the 
testuary  on  what  appeared  to  me  a  dike,  between 
Trenovissick  and  Far ;  in  consequence  of  which  de-^ 
Uy,  it  was  eleven  o^clock  at  night  before  I  arrived 
it  MenabUly.  I  was  much  concerned  at  this  acci* 
dent,  because  I  knew  that  Mr.  P.  Rashleigh  was  a 
great  invalid  with  the  gout,  and  I  was  afraid  he 
might  be  already  gone  to  bed.  I  sent  my  driver  to 
the  house,  with  General  Simcoe's  letter,  ordering 
him  to  inquire  whether  I  could  be  conveniently  re« 
ceived  there  at  so  late  an  hour :  Mr.  Rashleigh  was 
ttiit  up,  and  sent  me  a  most  obliging  invitation, 
which  I  immediately  accepted,  and  when  I  had  ex* 
plained  to  him  what  were  the  paiticular  objects  of 
my  observation  in  this  journey,  he  told  me  that  tlie 
lestuary  which  I  had  now  crossed  in  the  dusk  of  the 
evening  was  very  remarkable  on  many  accounts; 
and  he  offered  to  take  me  to  see  it  the  next  morning 
in  his  caitiage. 

Augmt  8.  Mr.  Rashlcigli  was  so  good  as  first 
to  shew  me  his  cabinet  of  minerals,  arranged  in 
glass  cases.  I  had  never  seen  any  where  so  fine  a 
dbplay  of  mineralogical  specimens  of  all  genera  and 
species,  not  only  from  the  Cornish  mines,  but  firona 
tl)08e  of  many  otlier  countiues;  Mr.  Rashleigh  hav« 
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ing  availed  himself  of  every  oppcxtunity  of  enrichii^ 
his  collection,  by  exchanges  uith  the  mineralogists 
of  the  continent    When  we  have  before  our  eyes 
this  astonishing  variety  of  the  products  of  the  mines; 
groups  of  crystals  of  so  many  distinct  species,  a^ 
cumulated  one  on  another,  which  have  been  formed 
in  cavities  only,  and  certainly  at  different  periods; 
it  is  impossible  not  to  perceive  the  error  of  those 
who  suppose  these  materials  to  have  been  raised  up 
and  injected,  while  in  fusion^    into  the  Jissures  of 
the  strata.    Mr.  Rashleigh  has  likewise  in  his  garden 
a  grotto,  which  alone  might  be  considered  as  a  ca- 
binet  of  mineralogy,  from  the  variety  of  the  beau- 
tiful minerals  whcrowith  it  is  adorned. 

'  1 294.  We  then  went  out  in  the  carriage,  to  ob- 
serve the  cTCck  of  which  I  have  already  spokftn. 
With  this  view,  we  went  first  to  that  remote  part 
where  I  had  crossed  it  the  evening  before,  on  what 
I  had  then  taken  for  a  dike;  but  this  is,  in  feet,  a 
very  broad  beach  raised  here  by  the  waves,  which 
can  no  longer  pass  over  it,  because  they  lose  much 
of  their  rapidity,  even  at  hir;h  water,  on  tlie  very 
wide  strand  formed  around  the  whole  bav.  Thuj* 
all  the  remote  part  of  this  creek,  which  is  of  great 
extent,  and  has  evidently  been  occupied  by  tlie  sea, 
is  now  separated  from  it.  Moreover,  it  is  positive- 
ly known  by  tradition,  that,  in  ancient  times,  this 
whole  space  was  covered  by  the  tides:  Mr.  Rash- 
leigh himself  remembers  that,  in  his  youtli,  he  had 
seen  them  enter  it  a  considerable  way,  and  that  a 
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peat  part  of  it  was  then  marshy :  but  it  has  since 
been  filled  up  so  fast  by  the  sediments  of  the  waters 
both  of  the  land  and  of  the  sea,  and  the  outer  strand 
has  been  so  much  raised  and  extended,  that  the 
course  of  the  tides  is  now  bounded  by  this  beach. 
Mr.  Rashleigh  told  me  that,  at  the  time  of  the 
qving-tideSy  the  water,  during  the  reflux,  retires  to 
more  than  a  mile's  distance ;  and  that,  all  the  sedi- 
maats  of  the  land  waters  being  retamed  within  the 
beach,  every  part  of  the  strand  without,  as  soon  as 
it  is  abandoned  by  the  tides,  may  be  passed  over  in 
carriages,  and  even  with  loaded  waggons,  it  being 
entirely  composed  of  gravel  and  purie  sea  sand.  The 
inner  space  has  been  converted  into  good  meadows, 
by  cutting  a  strait  and  deep  channel  for  the  small 
river  Par^  which  enters  the  head  of  this  ancient 
i^reek,  and  is  there  joined  by  some  brooks. 

1295.  But  the  object  of  observation  which  here 
DOst  interested  me,  and  which  Mr.  Rashleigh  had 
Hreviously  mentioned  to  me  as  shewing  that  running, 
HUerSf  when  they  began  to  flow,  had  followed  to 
he  sea  the  channels  originally  formed  by  •  the  car 
ftstrophes  of  the  sti^ata,  was  the  entrance  of  the 
^ar  into  this  space,  wholly  surrounded  by  hills,  of 
i^hich  those  towards  the  head  are  of  considerable 
mighU  We  had  already  entered  the  meadows,  be- 
ore  I  could  judge  whence  this  small  river  arrived  to 
low  in  them :  but  Mr.  Rashleigh  took  me  to  a 
bridge  near  St.  Blazetfj  where  I  saw  it  issuing  from 
I  deep  valley.  I  ascetided  the  hill  on  its  right  bank^ 
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belonging  tb  a  sddstose  ridge  that  borders  the 
Hence  I  saw  the  valley  of  the  PaVj  M'hich  has  at 
origin  a  direction  from  west  to  east,  turn  nearly 
right  angles^  and  intersect  the  hills  here  forming 
left  bank;  these  lofty  eminences  are  studded 
rocks  of  granite^  while  there  are  none  on  the  op| 
site  side,  which  is  much  lower.  I  was  told  that 
Playfijir  had  passed  along  this  coast ;  I  could 
thai  he  had  gone  up  to  St.  Blazer/.  Returning  hendll 
by  the  eastern  side  of  ttie  ancient  creek,  we  passed 
before  the  opening  of  a  combcy  down  which  a  brod 
flows,  continuing  its  course  through  the  sand  tM 
has  filled  up  the  lower  part;  for  this  brook  also  I 
strait  and  deep  channel  has  been  cut,  and  with  th 
sand  taken  out,  banks  have  been  raised  along  IH 
sides,  in  order  to  serve  as  dikes  for  the  meadawi 
which  border  it.  We  returned  to  Menabilly  at  biU 
past  one  o'clock. 

1296.  I  had  appointed  to  be  this  day  at  Ethft 
the  scat  of  Captain  Penrose ;  so  that  I  could  Dd 
any  longer  accept  Mr.  Rashleigh's  hospitality,  W 
took  leave  of  him  at  five  o'clock.  The  distaod 
from  Menabilly  to  Ethy  would  be  only  four  mileai 
if  a  strait  road  could  be  made  from  one  place  to  tbc 
other;  but  in  the  interval  lies  a  deep  defile,  throu^ 
which  the  small  river  Fowey^  one  of  those  particu- 
larly mentioned  by  Mr.  Playfair  as  favourbg  hii 
system  respectiug  the  actions  of  rivers^  takes  its  waj 
to  the  sea :  its  course  must  be  ascended  as  high  ti 
Lostwithieli  in  order  to  cross  it  before  it  enters  thii 
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bfile.  TiU  I  came  within  about  two  miles  of  Lost* 
mthiely  I  travelled  over  low  hills  of  schistus,  the 
Mitinuation  of  the  ridge  bordering  the  creek  of  St. 
tlazej/  ;  several  of  these  hills  shew  on  their  summit 
pctioiis  of  the  schistose  strata^  inclining  inwards, 
■It  with  different  directions  in  different  hills; 
riience  it  evidently  appears  that  these  are  only'  the 
Hins  of  strata.  I  then  entered  the  high  road  which 
raverses  this  part  of  Cormvall  from  west  to  east, 
lit  this  point  the  scenfe  changes  very  much;  hither- 
to I  had  seen  no  blocks  oi  granite  ;  but  I  now  found 
lie  hills,  along  which  the  road  passes,  entirely  co- 
hered with  tliem,  on  a  soil  of  grawan  ;  the  latter  is 
lb  hard,  that,  at  the  foot  of  these  hills^  there  are 
leveral  quarries  whence  it  is  taken  as  building  stone: 
t  remarked  in  it  some  yellow  stripes,  not  following 
to  strata^  but  waving  in  a  singular  form ;  a  pheno- 
nenon  which  I  have  elsewhere  often  seen  on  sec- 
ions  of  strata  of  sand-stone.  In  the  descent  to- 
wards Lostwithiely  where  the  soil  is  cut  down  to  a 
jreat  depth  for  the  road,  I  saw  tliis  grozvan,  in  some 
ilaces,  resting  on  a  base  of  schist  us. 

1 297.  Lostwithiel  is  built  on  the  slope  of  one  of 
hese  hills  bordered  by  large  meadows,  through 
?hich  the Fo%vey  flows  before  it  enters  the  defiletbat 
eads  it  to  the  sea.  These  meadows  are  passed  Sf^ 
m  along  causeway  with  several  openings  to  carry .oi9[ 
he  waters  during  inundations ;  but  in  common  sea- 
DOS,  the  river  flows  under  a  single  arch,  as  was  the 
ase  at  pi'eseot,  with  so  slow  a  coursei  that,  in  order 

to 
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to  make  it  turn  a  mill;  a  canal  had  been  cut  from  tin 
bridge,    wherein  it  is  kept  up  at  a  certain  heigiit 
along  the  foot  of  the  hill,  till  it  can  have  a  sufficient 
fall.     Several  combes  meet  in  tliis  space,  which  is  of 
great  extent,  and  nearly  horizontal,  its  bottom  baf« 
ing  been  levelled  by  the  sand  brought  down  from  the 
hills,  before  they  Mere  covered  by  vegetation.    The 
6mall  river  hus  preserved  a  channel  for  itself  throagh 
this  alluvial  soil ;   and  its  water  being  very  low,  I 
saw  on  its  sides  the  section  of  .this  soil,  wbicbii 
composed  almost  wholly  of  sand. 

1298.  After  having  crossed  these  meadows,  I 
turned  hito  a  road  over  the  southern  hills  to  St. 
IVinnoe^  situated  in  a  wide  part  of  the  defile,  on  the 
borders  of  the  aestuary,  which  there  already  I  sat 
beginning  to  be  filled  up.  Thence  I  ascended  a  hill 
to  Ethj/y  where  Captain  Penrose  received  me  with 
all  the  cordiality  expressed  in  his  invitation,  and 
where  I  spent  the  evenings  of  this  and  the  following 
day  enjoying  the  society  of  a  family,  in  which  were 
recalled  to  my. mind  the  descriptions  given  of  the 
rational  life  led  by  country  gentlemen  in  former 
times.  Captain  Penrose  6rst  spoke  to  me  of  the  two 
objects  which  had  induced  him  to  regret  his  not 
having  known  my  name  at  our  former  meeting  at 
Padstaw ;  one  of  these  was,  that,  in  the  northern 
part' of  the  peninsula,  by  the  side  of  the  gulphof  the 
Camelj  there  is  found,  among  the  schistose  strata^ 
a  stratum  which  is  proper  for  making  lime,  and  suf- 
ficiently compact  to  take  the  polish  of  marble ;  a 
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liheoomenoQ  of  the  sanie  kind  as  that  already  xle* 
scribed  on  the  south  of  the  peninsula,  near  Gerrans 
kn^.  The  other  phenomenon  was  a  great  ^nd  sud* 
den  subsidence^  ^^hich  took  place  some  time  since  in 
the  upper  part  of  the  promontory  of  Padsiaw.  A 
farmer  had  but  just  passed  over  the  spot  with  a 
cart,  when  all  at  once  a  piece  of  ground,  1 00  feet 
in  diameter,  sunk  in,  and  formed  a  deep  pit.  This, 
though  so  long  suspended,  belongs  to  tlie  series  of 
the  ancient  subsidences ;  and  I  have  seen  several  ex- 
amples of  the  same  kind  in  Germany.  I  then  com* 
municated  to  Captain  Penrose  what  is  said  of  the 
river  Fowey  by  Mr.  Playfair,  who  places  it  in  the 
number  of  those  streams,  which,  flowing  originally 
at  a  highei*  level  than  that  of  the  rocks  on  the  coasts,^ 
have  cut,  through  those  rocks,  their  channels  to  the 
sea:  he  was  very  much  surprised  at  this  idea,  and 
told  me  that,  the  next  day,  he  would  sliow  me 
proofs  to  the  contrary. 

August  9*  The  excursion  which  I  made  this  day 
^ith  Captain  Penrose,  for  the  purpose  of  observa- 
tion, was  truly  a  party  of  pleasure ;  as  we  went  air 
most  the  whole  way  on  the  water,  and  the  weatheir 
was  perfectly  serene  and  calm.  In  order  to  give 
mc  a  first  idea  of  the  long  defile  \vhich  the  /bzregi 
enters  at  Lostzvithie/,  and  to  shew  me  how  little  it 
corresponds  witli  Air.  Playfair's  account  of  suc|;i 
chasms,  in  p.  105,  where  he  says  that  streams  have 
cut  them,  ^Mn  the  same  way,  and  almost  with  the 
*'  same  instrument,  by  which  the  lapidary  divides  a 
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a  marble  or  granite/*   Captain  Penrose  led 

^   ..wijj^  tOti  ed;>tern  side  of  this  deep  channel,  to 

.^..ccuu^  rock  surrounded  by  large  trees,  which, 

vui  .:&  :oot»  raise  their  highest  branches  above  its 

>^.«iuiiC:    aiuid^t  these  he  has  placed  a  summer^ 

Vi4:s:»  juvered  with  a  green  trellis,  where  I  could 

•^.0  .aucied  myself  in  an  eagle's  eyry.     Hence  there 

>  1  it^w  of  the  defile  to  a  great  extent,  both  above 

Mhi  X'iow  ;   and  it  cannot  possibly  excite  any  other 

ueti^   than  that  of  its  having  been  produced  by  a 

rtucturti   witli  the  subsidence j  here  and  there,   of 

.w^  masses  of  strata^  and  angular  motions,  much 

vtttcd,  of  the  several  masses  which  have  remained 

^  di  higher  level ;  for  in  some  parts  there  are  great 

f^^^s^ses  on  the  sides,  and  in  others  many  projecting 

^vcks  of  schist iy  with  their  strata  inclined  towards 

diillH'ent  pouits. 

1 299.  Wc  then  descended  a  very  steep  hill,  co- 
wa^l  with  an  oak  coppice,  through  which  the  road 
is  cut  in  the  schistic  and  their  strata  are  seen  to  dip 
%^iy  rapidly  into  the  interior  part  of  the  hill.  We 
thus  descended  to  the  bottom  of  a  combe,  with  only 
a  little  rivulet  flowuig  in  it ;  the  lower  part  of  thb  is 
a  small  (estuary,  at  tlie  extremity  of  which  Captain 
Penrose  has  built  a  large  boat-house,  where  three 
boats  of  different  sizes  lie  under  cover ;  tiiey  enter 
it  at  middle  tide,  and  are  kept  within  it  by  barred 
ftkling  gates.  Now  the  following  is  the  first  of  the 
W00&  which  he  gave  me  that  the  river  and  the  sea, 
iHleid  of  having  opened  this  passage,  are  constantly 
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employed  in  raising  its  bottom :  the  sand,  entering 
this  boat-house  witii  the  tides,  accumulates  there  to 
such  a  degree,  that  it  is  frequently  necessary  to  clear 
it  away,  in  order  that  the  boats  may  be  brought  out 
before  the  time  of  high  water.     We  found  the  boat 
which  vi-as  intended  for  our  little  voyage  aheadj 
afloat;  and  having  embarked  in  it,  we  issued  from 
thb  creek  into  a  large  lateral  cestuaryy  extending  in- 
land a  considerable  way :    through  this  passes,  to 
join  the  Fcwey^  a  stream,  which,  though  very  small, 
b  the  largest  of  those  that  fall  into  that  river  within 
the  defile.    This  stream  is  called  the  Lerring,  and 
the  SBstuary  Lery^wg  creeky  from  the  name  of  a 
village  at  the  extremity  of  the  latter;  now  as,  at  the 
point  of  its  junction  with  the  Fowey^    there  b  no 
difference,  either  in  breadth,  or  in  the  height  of  tlie 
sides,  between  this  lateral  channel,  and  that  of  the 
river  itself,  it  is  evident  that  so  small  a  stream  can* 
not  here  have  cut  a  passage  so  disproportionate  to 
its  size. 

1 300.  The  tide  was  at  its  highest  point  when  we 
came  out  of  Lerring  creek  ;  and  after  having  sailed 
but  a  very  little  way  towards  the  sea,  we  found  our- 
selves,* to  all  appearance,  in  a  lake,  surrounded 
with  hills  which  are  embellished  by  the  trees  growing 
between  their  rocks.  This  defile  winds  so  much, 
and  contains  so  many  wide  spaces,  that,  for  a  great 
way,  we  wete  continually  passing  out  of  one  of  these 
seeming  lakes  into  another.  We  sailed  along  in 
front  of  a  second  great  branch  of  the  defile,  on  its 
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left  side,  likewise  forming  an  aestuary,  which  u 
called  Irevillian  creck^  from  the  name  of  a  villagie 
at  its  extremity;  and  through  this  also,  as  I  learnt 
trom  Captain  Penrose,  only  a  rivulet  flows.  We 
thus  entered  an  extensive  space,  resembling  a  much 
larger  lake,  encompassed  with  hills,  which  the  ac* 
cidents  of  the  rocks  intermixed  with  trees  and  ver- 
dure render  extremely  picturesque;  a  wide  and  deep 
ttjstuary,  called  Polruan  creek  from  the  name  of  4 
neighbouring-  village,  opens  on  the  eastern  side  of 
this  space ;  and  on  tlie  opposite  side,  upon  tlie  slope 
of  a  hill  formed  into  terraces  adorned  with  gardem, 
b  the  town  of  Jowej/,  with  its  port  in  front  We 
iverenow  in  a  gntph,  the  entrance  of  which  is  on  the 
Polnian  side;  and  thougli  we  had  nearly  reached 
thb  entrance,  I  did  not  yet  perceive  it  The  hills^ 
here  bordering  the  coast  on  tlie  ivest,  and  stretching 
across  the  gulph,  approach  so  near  to  those  on  the 
eastern  side,  tliat  anciently  the  passage  was  closed 
by  a  chain;  and  on  both  sides  are  still  seen  the 
towers  which  contained  the  machines  employed  io 
letting  down  this  chain  and  raising  it  If  Mr.  Play- 
lair  had  come  hither,  could  he  possibly  have  sup- 
posed tlie  small  river  Fowey  to  have  excavated  this 
large  space,  and  cut  its  channel  to  ttie  sea,  while  its 
current  here  is  absolutely  insensible? 

1301.  Going  out  to  the  sea,  we  found  its  surface 
like  a  looking-glass ;  so  that  we  could  row  very  near 
the  coast,  where  the  rocks  thrown  down  on  tlie 
itopes,  and  (extending  under  water  a  considerable 
i;  ■  way, 
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way,  present  an  image  of  the  confusion  which  was 
produced  at  the  epoch  of  the  formation  of  the  present 

bed  of  the  sea.     It  cannot  here  be  said  that  the  aa- 
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tions  of  the  sea  occasion  the  fall  of  such  masses  by 
rpearing  acway  the  bases  of  the  rocks;  for  these 
bases,  along  the  whole  coast,  as  \rell  as  many  scat-* 
tered' rocks  rising  above  water  in  its  front,  are  co- 
vered, up  tQ  the  level  of  the  highest  tides,  with  bar- 
nacles  and  limpets^  over  which  crawl  multitudes  of 
sialyl  perriwinkles.  The  barnacles  appear  motion* 
lesa;  and  the  limpets,  though  they  move  slowly,  are 
equally  secure  from  being  detached  by  the  strongest 
waves;  because  waves,  at  their  contact  with  the 
rocks,  only  rise  and  descend,  without  any  sensible 
friction,  as  is  the  case  with  liquids;  and  I  have 
elsewhere  already  remarked,  that  the  great  noise 
Blade  by  waves  when  they  dash  against  the  coasts^ 
from  which  it  has  been  supposed  that  they  attack 
our  continents  with  violence,  is  produced  only  by 
the  vast  quantity  of  air  disengaged  from  water  when 
it  falls  back  on  itself.  Captain  Penrose  told  me, 
that  the  spawn  of  the  barnacles  abounds  so  gi*eatly. 
in  the  water  on  this  coast,  that,  within  a  very  short 
time  all  the  piles  driven  here  in  the  sea  are  covered 
with  these  little  shellsi,  as  are  likewise  the  bottoms 
of  the  ships,  if  not  coppered.  The  tide  bemg  still 
high,  we  entered  a  grotto  in  the  rocks,  which  is 
sufficiently  spacious  to  receive  Captain  Penroses 
largest  boat;  he  has  dined  here  in  that  boat,  with  a 
party  of  twelve  people.  It  is  evident  that  the  waves 
da  not  excavate  this  grotto,  for  it  is  lined  all  around 
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vith  barnacles;  and  when  the  disorder  of  the  strat€ 
is  observed  within  it,  the  chaos  of  the  masses  witih 
out  no  longer  excites  any  astonishment. 

1 302.  The  ebbing  of  the  tide  obliged  us  to  return 
to  the  gulph  sooner  than  we  should  have  desired; 
but  too  long  a  de^ay  would  have  rendered  it  impos- 
sible to  lay  up  the  bout.  "^The  %vater  was  already 
low  enough  to  discover  on  the  rocks  all  round  the 
gulph  a  broad  zone  of  barnacles;  as  we  proceed, 
we  saw  this  zone  intermixed  with  fuci^  which  after* 
wards  prevailed  alone  as  far  up  in  the  gulph  as  it  is 
constantly  occupied  by  salt  water ;  as  the  sediments 
of  the  tides  are  not  yet  raised  to  its  highest  level. 
We  had  remained  on  the  coast  a  little  too  late ;  so 
that  we  could  scarcely  enter  far  enough  into  Lerring 
creeky  to  lay  up  the  boat  in  safety  tilt  the  tide 
should  be  again  sufliciently  high  to  can'y  it  into  the 
boat-house.  This  apstuary  is  already  so  much  filled 
up,  that,  above  the  point  at  which  we  quitted  the 
boat,  tlie  rivulet  flowed  alone,  following  the  channel 
of  the  retreating  tides.  As  we  reascended  the  hill, 
we  saw  the  dry  space  increase  in  extent ;  and  it  was 
tlie  same  on  the  course  of  the  Fowey,  then  flowing 
alone  in  its  a^stuai'y:  the  meadows  through  which 
the  river  passes  near  LostuUhiel  accompany  it  al- 
ready some  way  down  theojstuary;  and  it  is  ob- 
served that  they  are  continuing  to  extend  tlieniselves. 
I  spent  the  evening  no  less  profitably  than  agree- 
ably. Captain  Penrose,  having  been  stationed  in 
the  West  Indies,  has  availed  himself  of  that  oppor- 
tunity 


3()5 

sanity  of  making  a  very  interesting  collection  of  shell* 
ind  other  marine  bodies,  and  of  observing,  at  the 
same  time,  the  motions  of  tiie  former  along  the 
locks,  together  with  the  various  positions  of  those 
works  of  the  sea  polypi,  madrepores  and  corals ;  of 
the  latter,  many  no  longer  exist  in  the  European 
seas,  though  they  are  found  in  great  abundance  in 
some  of  our  calcareous  strata. 

August  IQih.  After  having  had  tlie  pleasure  of 
spending  part  of  the  morning  with  the  family  at 
£/Ay,  I  set  out  to  the  eastward  for  Catchfrench^ 
^e  seat  of  Mr.  Glanville,  one  of  the  members 
^r  this  county;  who,  as  I  have  said  before,  had 
been  so  good  as  to  invite  me  to  his  house,  that  I 
might  observe  the  very  remarkable  course  of  tlie 
river  Seatortj  which  discharges  itself  into  the  sea  ia 
his  neighbourhood. 

130S.  On  quitting  £/%,  I  first  ascended  some 
high  hills  covered  with  heatli  on  a  whitish  argilla* 
ceous  soil ;  this  soil  is  of  great  thickness ;  for  tliough 
^ere  were  ^  deep  clefts  in  it,  I  could  not  anywhere 
perceive  the  schisti:  tlie  surface  is  covered  with 
masses  and  gravel  of  quartz.  On  this  ridge  begin 
the  combes  already  mentioned  as  coming  down  to  th^ 
meadows  near  Lostwithiclj  which  I  saw  from  the 
upper  part  of  each  in  succession ;  but  these  cpmbes. 
are  not  all  of  the  same  form,  some  of  them  being 
much  wider  above  than  they  are  below,  and  others 
^  reverse.    At  the  top  of  the  last  of  these  combes^ 
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just  crossed,  have  not,  like  them,  on  their  sur&cfi^ 
which  is  also  composed  of  schistose  rubbish,  any 
firagments  of  quartz;  no  stones  being  scattered 
here,  but  some  blocks  of  the  iron  stone.  As  I  con- 
tinued to  travel  along  this  road,  I  came  within  sight 
of  a  new  system  of  waters,  proceeding  from  a  mul- 
titude of  small  conibcs  all  turned  towards  the  valley 
wherein  is  formed  the  little  river  Seatoit^  which  also 
discharges  itself  into  JVitsand  bay  ;  and  Mr.  Glan- 
ville's  house  was  shewn  to  me  upon  a  very  pleasant 
hill  on  the  opposite  side.  In  my  way  thither^  I  went 
down  into  the  valley,  where,  though  it  is  very  deep, 
tlie  river  which  flows  in  it  is  so  small,  as  to  be  cross- 
ed without  a  bridge.  I  then  ascended  the  opposite 
hill  J  and  at  three  o'clock  I  arrived  at  Catchfrench^ 
where  I  was  received  with  the  hospitality  so  pre- 
valent throughout  the  whole  county  of  Carnwaik 
Mr.  Glanville,  being  acquainted  with  my  object, 
was  so  good  as  to  order  dinner  to  be  brought  im- 
mediately, that  we  might  have  time  afterwards  to 
walk  along  the  brow  of  his  hill,  which  commands 
the  deep  valley  wherein  the  Seaton  flows. 

1306.  When  we  came  to  a  part  of  this  brow, 
whence  we  had  on  both  sides  a  very  extensive  vietf 
of  the  bottom  of  the  valley,  which  is  very  wide,  I 
saw  there  only  meadows,  without  any  appearance  of 
a  stream.  Mr.  Glanville  then  pointed  out  to  me 
what,  though  it  seemed  to  be  merely  a  double  hedge- 
row following  the  foot  of  the  opposite  hill,  is  really 
the  bed  of  the  rivcr^  bordered  with  alders ;  and  be 
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e  that  th6  strdatn  never  rises  above  this  heAj 
during  long  rains  and  sudden  thaws.  Pro* 
g  then  along  the  brow  of  the  hill,  we  arrived 
lie  to  a  wood,  occupying  a  cpmbe  as  wide,  ia 
^er  part,  as  the  valley  of  the  Seatan;  and 
lis,  Mr.  Glanville  said  that  scarcely  any  water 
isued,  except  during  rainy  seasons.  As  we 
led  our  walk  on  tliese  hills  towards  the  sea^  I 
Led  a  point  whence  the  valley,  still  at  tho 
leptb,  after  several  windings,  takes^  almost  in 
t  Une,  its  direction  towards  the  sea ;  and  Mn» 
ille  told  me  that  this  part  had  formerly  been 
uary,  in  which  the  tides  had  ascended  as  fieur 
senford^  several  miles  from  the  coast )  but  the 
itrand  having  been  raised  and  extended^  this 
y  has  been  filled  up ;  and  a  bar  of  gravel  be>> 
rmed  at  its  entrance  by  the  waves^  all  the 
within  has  been  converted  into  meadows^ 
ti  which  tlie  Seaton  has  prolonged  )ts  course^ 
iw  passes  out  to  the  sea  on  one  side  ot  the  baf^ 
trand  has  extended  itself  sa  much^  that^  kk 
mrts,  it  is,  at  low  water,  more  tbatf  two  miles 
Bulth ;  so  that  tlie  waves  no  longer  reach  the 
Ml  the  coast,  except  near  some  capefc,  such  as 
mte  heady  at  the  eastern  extrenHty  of  the  bay^ 
I  described  in  the  preceding  journey* 

7.  After  having  ^ven  me  this  perti€lular  in« 
ion  concerning  the  valley  of  the  small  riv^ 
^  which  was  then  within  o<ir  view^  Mf;  Olan- 
M  me  that  the  case  was  nettly  (jlie  same'-  with 
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ffesi^ect  to  the  vallieis  of  the  two  Loocsj  before  tfae; 
meet,  and  extend  united  down  to  tlic  same  bay; 
their  bottom  being  likewise  covered  nitli  meadows, 
«nd  their  common  a^stuary  almost  entirely  lillcd  up: 
no  bar  of  gravel  is  formed  at  it9  enti'aiKe,  so  tlwt 
the  tides  still  ascend  in  it  a  considerable  way;  but 
tlieir  sediments  are  continuing  to  heightCQ  it,  aod 
tlie  meadows  to  increase  in  extc&it  towards  tlie  sea. 

1308.  I  am  thus  returning  to  the  borders  ol' 
Cornwall,'  tkftcY  havuig  made  tiie  complete  circuit ot 
this  peninsula,  for  the  purpose  of  iiivcstigatiDg  the 
fticts  to  which  Mr.  Piayfair  has  referred,  and  on 
which  he  almost  entirely  remits  a  system  that  em- 
bruxres  nearly  the  wlu)le  of  tlie  history  of  the  conii- 
nents,  and  of  tlie  human  race  inhabiting  them :  this 
is,  that  vallies  haive  been  excavated  by  f%uimug  va- 
ters^  which  have  tlius  cut  their  own  passage  to  the 
^a.  In  p.p.  368  and  369  of  bis  work^  he  nasitt 
several  of  the  Cornish  rivers^  ims^ining  that  io 
them  may  be  evidently  recognized  the  certainty  of 
his  system :  mow  in  observing  not  only  these  nW^ 
but  all  the  others  whicli  arrive  at  the  sea  in  their  in- 
tervals, I  have  not  relied  solely  on  my  own  judg* 
mcnt,  with  respect  cither  to  the  certainty  of  the 
ticts,  or  to  their  consequences ;  I  have  every  where 
sought  and  obtained  information  from  gentlemen  of 
tl>c  (country,  weH  acquainted  with  all  local  cireuiD- 
^tance^  who  indeed  have  frequently  been  my  guides, 
and  with  whom  I  have  examined  IMr.  Playfairs 
ideaS|  as  has  been  seen  the  whole  way.     I  there 
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fore  consider  the  foUowmg  general  result  of  these 
observations  as  resting  on  the  inost  solid  basis. 

1 309.  I  have  every  where  found  these  gentlemen 
astonished  how  tliose,  who  believe  rtimdng  zmteu 
ta  hav^  cvccrcated  the  valliesy  can  have  avoided  see- 
ipg  that^.  on  the  contrary^  they  have  raised  the  bat- 
torn  by  their  sedico^nts.  This  fact  is  of  so  much  im- 
portance  in  Ge(4pgy>  that  I  have  not  been  afraid  of 
muttipiying  examples  with  a  view  to  its  eiktablish* 
nent,  but  have  described  these  effects  at  every 
height  on  the  Continent,  this  being  one  of  the  most 
essential  circumstances  of  the  phenomenon.  A^ong 
those  who  support  the  above  system,  there  cannot 
aorely  be  any  who  have  not  soniewhere  seen  vallies 
of  which  the  bottom  has  been  raised  by  the  rivers 
flowing  in  tliem;  but  their  prejudice  has  deceived 
them  into  the  persuasion  that  such  is  not  generally 
the  case ;  and  hence  have  arisen  various  illusions,  of 
which  an  instance  appears  in  the  following  passage 
of  Mr.  Playfair's  work,  p.  352,  already  cited  in 
§  10S6.  ''  It  requires  but  little  study,"  he  says, 
"  to  replace  tlie  parts  removed,  and  to  see  nature 
'*  at  work,  resolving  the  most  hard  and  solid  masses^ 
by  the  continued  influences  of  the  sun  and  at- 
mosphere. We  see  the  beginning  of  that  long 
journey^  by  which  heavy  bodies  travel  from  the 
'^  summit  of  the  land  to  the  bottom  of  the  ocean^ 
*^  and  we  remain  con\inced,  that,  on  our  continents^ 
<<  there  is  no  spot  on  which  a  river  may  not  formerly 
"  have  run.    The  view  thus  afforded  of  the  opera- 
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^  tionSy  m  thdir  nascent  state,  which  have  shaped 
*'  out  and  fashioned  the  present  surface  of  the  land, 
*^  is  necessary  to  prepare  us  for  following  them  to 
'*  the  utmost  extent  of  tlieir  effects.     From  these 
**  eftects,  the  truth  of  the  proposition,  that  ficm 
*'  have  cut  dud  formedj  fwt  thi  beds  anfy^  hut  tkt 
"  whole  of  the  valleys,  or  rather  system  of  vallfys, 
'^  through  which  they  Jlorw^  is  demoostrated  on  » 
''  principle  which   has  a  close  affinity  to  that  on 
"  which  chances  arc  usually  calculated/'     Proceed- 
ing aftei'wards  to  apply  this  calculation  of  chaiictty 
he  says,  p.  354,  "  Where  the  lake  and  the  cataract 
*'  are  comparatively  rare  phenomena,  there  we  per- 
"  ceive  that  constitution  of  a  surface^  which  water 
"  alone,  of  all  physical  agents,  has  a  tendency,  to 
'*  produce;    and  we  must  conclude,  that  thcj^ro- 
"  bahiUty  of  such  a  constitution  having  arisen,  from 
**  another  cause y  is,  to  the  probability  of  its  having 
•'  arisen  from  the  running  of  water,  in  such  a  p«)- 
"  portion  as   unity   bears   to  a  number   injifdtd\i 
^'  great.     I  shall  presently  shew  that  the  error  of 
this  calculation,  very  surprising  in  the  theory  de- 
fended by  Mr.  Playfair,  consists  in  his  not  allowing 
for  any  f)ther  agents  in  the  production  of  rallks^ 
than  those  which,  since  the  continents  have  e.ristei 
have  exercised  their  action  on  tliem;    but   first  I 
shall  make  it  evident,  from  what  he  says  himself, 
not  only  that  there  is  no  probability^  but  even  that 
there  is  an  absolute  impossibility,  in  the  formation, 
by  running  waters,  of  vallics^  such  as  they  actually 
exist. 

1310.  After 
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1310.  After  the  foregoing  passage,  Mr.  Playfair 
considers,  under  a  general  point  of  view,  the  fsLCt 
which  I  have  mentioned  above ;  that,  on  the  bottom 
of  vallies,  is  found  a  quantity  of  materials,  deposit- 
ed tliere  by  ^'umi'mg  waters  ;   and  on  this  subject  he 
says,  p.  356 ;  **  There  is  often  clear  evidence,  that 
*'  a  river  has  run  or  stood  much  /ozecr,  because  the 
^^  iMuvial  land  reaches  far  below  its  presait  level. 
"  This  is  known  to  hold  in  very  many  instances, 
^  where  it  lias  happened,  that  pits  have  been  sunk 
*'  to  considerable  depths  on  the  banks  of  large  rivei;s.*' 
Aod  be  accounts  for  such  phenomena,  by  supposing 
takes  to  bave  existed  in  these  places,  and  to  have  been 
filled  up  with  the  materials  brought  down  by  the 
stream.    Were  then  these  canities  formed  by  tlie 
agent,  which,  as  he  conceives,  has  cut  through  the 
f\}cks  in  the  same  way,  and  almost  with  the  same  in^ 
strumentj  as  a  lapidarj/  divides  a  block  of  marble  or 
of  granite  ?    But  it  is  evidently  impossible  that  a 
9aw  can  produce  partial  hollozvs  in  the  line  of  its 
course;  especially  as,  under  the  above  supposition, 
such  hollows  must*  have  existed  iit  every  height^  since 
there  are  very  deep  alluvial  soils  in  innumerable  parts 
of  tlie  courses  of  all  rivers,  from  tlieir  hjghest  level 
among  mountains  till  they  descend  to  tha.t  of  the 
$ea.     Mr.  Playfair  did  not  here  perceive  that  he 
was  overturning  his  own  proposition,  "  that  rivers 
"  have  cut  and  formed,  not  the  beds  only,  but  tbq 
**  whole  of  the  valleys,  or  rather  system  of  vallies^ 
**  through  which  they  flow ;"  since,  in  this  case,  a 
rivcVi  ufter  having  lowered  its  course  by  excavatioa 
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dowiii  to  fBL  certain  level,  must  have  continued  to  cut 
and  hollow  out  the  rocks  to  a  very  great  depth,  in 
parts  where  it  did  notflofw^  that  is  to  say,  behw  the 
level  of  its  cuirent :  which  is  manifestly  a  contntr 
diction. 

ISll.  Mr.  Playfair,  when  he  gave  this  explana* 
tion  of  the  accumulation  of  materials  on  the  bottom 
of  vallieSy  with  a  view  to  reconcile  this  circumstaQC^ 
with  the  system  of  their  exccpoaiion  by  running  w- 
ters^  against  which  it  had  foriped  an.  insuperable  ob- 
jection, forgot  that,  at  the  very  beginning  of  his 
work,  he  had  himself  pointed  out,  in  the  situation  of 
pur  mineral  strata^  the  only  possible  cause  of  the 
formation  of  vallies ;  a  cause  which,  at  the  same 
time,  agrees  with  all  their  characters,  and  with  every 
f^ffect  of  running  waters  in  them.  I  have  said  from 
the  first,  tliat  I  have  chosen  the  Iluttonian  theory  for 
the  purpose  of  bringing  forward  to  examination  all 
the  questions  of  which  the  decision  is  important  to 
the  history  of  the  earth,  because,  in  this  theory,  is 
acknqwledged  the  great  truth  manifested  by  the  pro- 
gress of  observation,  that  our  ininerql  strata^  after 
having  been  formed  in  a  horizontal  and  continuous 
situatipn,  have  experienced  very  great  catastrophes, 
^hereby  they  have  been  reduced  to  the  state  in  which 
we  now  see  them.  We  are  not  tp  consider,  in  this 
place,  how  the  form  given  by  these  catastrophes  to 
the  surface  of  our  continents  has  been  produced; 
that  is  to  say,  whether  the  highest  parts  of  these  con- 
tinents (npuntains  and  hills)  hcyve  been  elevatcdj  or 
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tkek  t(W€st  parts  (vallies  and  plains)  have  muk  dozen; 
be  present  question  is  solely  this :  what  form  must 
tbe  surface  of  the  continent  have  acquired  by  the  ef- 
fect of  either  of  these  chancres  in  tiie  orioinal  situa- 
tion  of  tlie  mineral  strata  ?    Now,  tlie  following  are 
the  terms  in  which  ]Mr.  Playfair  expresses  himself  on 
tliis  subject,  p.  52,  where  he  gives  the  summary  of 
all  tliat  he  has  detailed  respecting  it  from  observa- 
-ftion.     "  Oo  the  wtiole,  therefore,  by  comparing  tli« 
■.<«  actual  position  of  the  strata,  their  erect ness^  their 
•**  cuixaiurCi  tlie  interruptions  of,  their  continuit^^ 
• "  and  the  transverse  stratification  of  the  secondary 
»/'  in  respect  of  tlje  primari/^  with  the  regular  and 
*'  level  situation  which  the  same  strata  must  havei^W* 
\^^  ginalkf  possessed,  we  have  a  complete  demonstra- 

-  f *  Uon  of  their  having  bceu  clislurbed,  torn  asunder^ 
/*  and  mooed  angular U/.'^ 

'« .  ISIS.  This  exposition  is  very  exact;  but  if  these 
'^amgalar  nwtions  have  taken  place,  is  it  not  evident 
•  Aikt  mountains  and  hilts,  with  the  intermediate  spaces, 
:  must  have  immediately  resulted  from  them  :  since 

-  -the  masses  which  have  undergone  these  motions  do 
-themselves  form  chains  of  mountains?    In  the  win- 
ter, we  see  operations  absolutely  analogous  to  the 
.abovey  on  the  sides  of  large  rivers,  such  as  llie  Rhine 
and  the  Elbe^  when  great  frosts  having  formed  on 

-  them  a  crust  of  ice  many  feet  in  thickness,  a  long 
continuance  of  dry  weather  has  lowered  tl)e  level  of 
the  stream ;  this  crust  then  sinks  in  the  middle ;  and 
being  supported  on  the  sides  by  tlie  slopes  of  the 
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banks,  where  it  meets  with  ledges  of  rocks,  and  other 
masses,  of  different  sizes,  it  breaks  on  these,  and^ 
falling  down  between  them,  assume  all  kinds  of 
forms.    The  great  mouth  of  the  ElbCj  in  particular, 
hasi  afforded  me  a  spectacle  of  this  nature,  in  wbkb, 
on  a  small  scale,  the  chains  of  the  Alps^  with  their 
XfalUes  and  their  peaks,  have  been  exactly  represent- 
ed ;  and  in  other  parts  of  the  banks,  where  the  ice^ 
in  its  subsidence,  has  met  with  props  more  rcgqltr 
and  not  so  high,  I  have  seen  other  chains  resembling 
t^at  of  the  Junj  with  plains  around  them,  and  even 
lakes  in  the  lowest  parts,  where  broken  pieces  have 
sunk  beneath  the  level  pf  the  w*ater,  leaving  elevated 
laminae  around  the  cavities.     It  is  only  in  great  ri- 
vers, which,  in  their  swells  before  frosts,  occupy  a 
large  space,  w»hence  they  retire  during  the  succeed- 
ing dry  weather,  that  niodeU  so  complete  as  these. 
as  well  of  the  Alps  as  of  smaller  mountains  and  hitts^ 
can  be  observed }  but  effects  of  the  same  kind  may 
be  seen  in  many  ponds,  which  rise  in  the  rainy  sea* 
son,  freeze  at  that  high  level,  and  are  afterwards  di- 
minislicd  by  the  filtration  of  the  water  into  the 
ground.     If  in  these  ponds  there  are  any  little  ele- 
vations whereon  the  ice  breaks  as  it  sinks,  the  scene 
which  I  have  just  described  is  produced  in  them, 
though  all  its  features  are  proportionally  smaller, 

1313.  The  same  changes  of  relative  levcly  and  the 
same  angular  motions,  must  have  taken  place,  as  I 
^ave  often  said,  in  the  catastrophes  of  our  mineral 
4itr^fai  whether  oQcasioned  by  the  subsidence  of  the 
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iwrtft  wliich  are  now  the  lowest,  or  by  the  elevatiim 
oftliose  wiiich  are  now  the  highest:  and  in  either 
ease,  the  present  form  of  the  surface  of  our  continents 
must  liave  been  thus  produced.  It  is  on  this  ac* 
fount  that  I  have  so  frequently  described  the  situu^ 
tion  of  the  strata  in  liilk  on  the  borders  of  Tallies^ 
whereof  Mr.  Glanville  shewed  me  a  new  example  in 
those  which  extend  eastward,  from  tlie  course  of  the 
Seat  on  to  that  of  tl)e  Tamer  ^  and  arc  cultiviUed  on  n 
loose  soil  of  little  deptli. .  He  told  mci  that,  were  it 
not  for  the  frequent  rains  on  this  part  of  the  coast, 
these  hills  would  yield  nothing  by  cultivation;  be- 
cause the  rain-waters,  after  having  penetrated  the 
above  thin  soil,  flow  immediately  down  between  the 
strata  of  schistus^  which  are  nearly  vertical,  or 
#trongly  inclined.  After  facts  so  general  with  respect 
to  the  situation  of  the  strata  in  hills  and  mountains^ 
what  iieed  is  there,  as  a  mode  of  accounting  for  the 
existence  of  their  vallieSj  to  have  recourse  to  running 
mnUerSf  which  are  so  evidently  incapable  of  producing 
iucb  effects  ?  Especially  when  this  system  replung^ 
into  the  abyss  of  past  time,  not  only  the  origin  of  our 
lands,  but  tliat  of  the  human  race  inhabiting  them ; 
wbii^  the  small  antiquity  of  these  lands  is  proved  by 
ail  the  operations  qf  the  causes  which  really  have 
act^d  on  them^ 

August  I  Itb.  Mr.  Glanville,  whq  had  taken  great 
Interest  iq  the  objecbi  qf  our  observations  the  prece- 
ding day,  was  so  good  as  to  accompany  me  on  horse- 
)Mck  som^  way  pq  my  rQ^di  in  order  to  point  out  to 
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me  the  courses  of  the  two  last  rivers  of  Conncall  on 
this  side,  the  Tidi,  and  the  Lyuher^  botli  entering 
sstuaries,  which  are  much  ramified  by  the  lower 
parts  of  combes  affording  passage  to  brooks,  and 
which,  when  united,  form  the  cestuary  called  Lynher 
cncckj  a  lateral  branch  of  tliat  of  the  Tamer. 

1314.  We  set  out  at  ten  o'clock  in  the  morning, 
and  soon  came  to  a  quarry,  from  which  was  taken 
the  iron-stone  already  mentioned.  Mr.  Glanville 
told  me  that  masses  of  this  are  here  and  there  found 
on  these  hills  of  so  large  a  size  that  tliey  are  worked 
as  quarries,  being,  nevertheless,  insulated  amidst 
schhfose  rubbish;  a  phenomenon  similar  to  many 
which  I  have  described  with  regard  to  stones  of  other 
kinds.  This  stone  is  very  proper  for  walls,  on  a^ 
count  of  its  hardness,  but  it  cannot  be  cut  with  the 
chisel ;  in  this  respect,  it  resembles  what  is  called 
elwan  in  the  country  of  the  mines,  which  is  generally 
found  in  cro^'S-coiirscs,  but  sometimes  makes  a  part  of 
the  gangue  of  the  loadsj  and  then  greatly  increases 
the  expense  of  working  them.  I  was  told  by  Mr. 
Stack  house,  that,  in  one  of  those  mines  where  the 
work  is  done  by  the  task,  there  is  a  shaft,  in  a  part 
of  which  the  excavation  has  cost  1201.  the  square 
fathom  ;  because  tlie  stone,  everywhere  called  ekvaHf 
though  probably  not  in  all  places  of  the  same  origin, 
is  there  as  hard  ^9^  flint ;  so  that,  the  tools  being  im- 
mediately blunted,  and  veiy  often  breaking,  a  very 
consiilcrable  expense  was  i?icurre(l  for  them,  as  well 
as  by  the  time  taken  up  in  working;  but  tlie  toad 
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could  not  be  followed,  without  cutting  through  this 
mass.  We  stoi)ped  at  the  quarry  which  lay  in  our 
road,  and  Mr.  Glanville  inquired  of  the  workmen 
wliat  was  the  extent  of  the  vein  of  irou-stom ;  they 
replied,  that  they  knew  not  what  niight  he  its  limit 
below,  but  that  above,  it  extended  a  quarter  of  a 
mile  farther  in  the  same  direction,  and  was  then  lost 
|n  the  schistus. 

1315,  After  this,  we  passed  over  a  high  hill, 
whence  we  had  a  vie^v  of  some  part  of  the  sys- 
tenjs  of  waters  of  the  Tldi  and  the  Lynher :  both 
these  rivers  arrive  from  the  north  ;  and  the  latter  has 
its  origin  on  the  eminences  covered  with  peat,  which 
I  had  crossed  in  my  way  from  Latmccslon  to  Bodm'tn. 
Jlcnce  we  descended  to  pass  the  Tidi  at  Tidtfordj 
near  the  point  where  this  stream  arrives  at  the  level 
of  the  sea,  and  issuing  from  a  narrow  passage  be- 
tween hills  of  considerable  height,  suddenly  enters  a 
very  wide  space,  which  is  clearly  seen  to  have  been 
the  head  of  a  branch  of  the  gulph,  though  it  is  now 
covered  with  meadows.  The  tides  do  not  at  present 
ascend  so  high  as  Tidiford;  but  advantage  is  still 
taken  of  them  to  bring  up  to  a  spot,  a  little  below, 
the  Plymouth  llmC'Stone^  with  Welch  cittni  to  burn 
it  into  lime,  which  is  used  for  agricultural  purposes 
in  the  neighbouring  country.  The  tide  being  then 
low,  the  vessels  that  had  brought  up  tliese  materials 
were  lying  on  tlie  mud. 

*     1316.   We  qext  ascended  a  hill  which  separates 
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the  lower  parts  of  the  courses  of  the  two  rivers ;  and 
we  advanced  on  it  to  a  spot  whence  we  had  a 
view  of  the  junction  of  their  sestuaries,  botli  enclosed 
between  high  hills :  tliis  space  was  then  dry ;  and  in 
tlie  SBstuary  of  the  Tidif  we  saw  the  little  river  flowing 
in  the  ebannel  by  which  the  tide  had  retreated.  Mr. 
Glanville  told  me  that  it  was  the  same  with  the  Lyth 
herf  and  with  all  the  brooks  entering  the  large  space 
called  Lynhtr  creeky  which,  from  its  whole  appear- 
ance,  could  not  be  ascribed  to  any  other  cause  than 
the  subsidence  of  a  part  of  the  schktose  strata ;  for 
tl)is  space  and  all  its  branches  are  filling  up  more  and 
more  by  the  sediments  of  the  land- waters,  but  in  % 
^till  greater  degree  by  tliosc  of  the  tides. 

1317»  Here  Mr.  Glanville  quitted  me  to  retuni 
home,  and  I  was  very  soiTy  to  be  obliged  so  soon  to 
part  with  him.     I  then  proceeded  to  Landrake;  and 
from  this  village,  which  is  on  the  hill  just  mentioned, 
I  descended  to  Nottar  bridge^  where  the  Lynhcr  is 
crossed  very  near  the  point  still  reached  by  the  tides, 
though  that  point  is  not  seen  from  the  bridge,  be- 
cause the  ajstuary  winds  between  high  hills.     This 
is  again  a  very  remarkable  space,  forming  a  large 
basin,    of  which  the  bottom  is  covered  with  mea- 
dows, and  into  which  Uiere  are  three  openings  be- 
tween the  high  hills :  by  one  of  these  openings  the 
Lynher  enters  it,  and  flows  tln-ough  the  meadows; 
by  another,  which,  being  the  extremity  of  a  combCy 
is  quite  as  wide  as  the  former,  arrives  only  a  brook ; 
and  these  waters,  when  united,  issue  forth  by  the  third 
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opening,  and  there  pass  out  of  sight.  A  little  above? 
the  bridge,  I  saw  one  of  the  hills  crossed  by  a  pro* 
jecting  line  of  tlie  irojhstane^  which  appears,  there- 
fore, still  more  probably,  to  be  one  of  tlie  cross 
courses  passing  through  this  part  of  the  country. 
Ascending  next  a  hill  to  the  eastward,  I  had  a  view 
of  a  great  extent  of  Lynher  creek^  covered  with 
meadows,  through  which  the  small  river  winds ;  and 
having  passed  over  this  hill,  I  descended  rapidly  to^ 
wards  the  little  town  of  Saltash^  situated  on  tlie  lower 
parts  of  its  slope.  This  is  the  part  where  the  Ha- 
nioazcj  or  sestuary  of  the  Tamer,  is  crossed ;  it  be- 
ing here  narrowed  by  two  opposite  promontories ; 
that  of  Saltash  belongs  to  Cormvall,  and  separates 
Lynher  creek  on  the  south  from  the  next  creek  on 
the  north ;  but  the  other  promontory  which  is  called 
Canterbury,  and  likewise  separates  two  estuaries, 
belongs  to  Devonshire.  Having  staid  a  little  while  at 
Saltash,  it  was  high  water  when  I  crossed  here ;  so 
tliat  the  lower  parts  of  all  the  lateral  asstuaries  were 
filled,  and  the  upper  part  of  the  Hamoaze  resembled 
a  fine  lake  suiTOujided  with  hills,  the  branches  of 
which,  descending  with  a  gentle  slope,  indented  the 
borders  with  many  small  capes  covered  with  verduiT. 
As  in  my  former  journey  I  liave  spoken  of  the  beau- 
tiful scene  which  here  opens  towards  the  gulph  of 
Plyjnouth,  I  shall  not  now  stop  to  describe  it.  At 
three  o'clock  I  arrived  at  Plymouth,  where  I  went 
to  the  house  of  my  friend  Mr.  Gandy. 

August  IZth/I  spent  this  day  at  Phnnouth ;  for 

after 


after  my  long  excursion,  I  was  glad  to  rest  myself 
111  this  woithy  iauoily.  However,  I  went  to  the 
Dockyard,  to  pay  my  respects  to  Admiral  Youxg, 
and  to  tlie  Commissioner  and  Mrs.  Faxshawe, 
whose  amiable  daughter,  Mrs.  Glanvillc,  I  had 
just  quitted.  I  availed  myself  of  tlicse  opportuni- 
ties of  conversing  on  the  objects  which  I  had  ob- 
served during  my  tour,  that  I  might  judge  wbetiicr 
I  had  accurately  viewed  tiieni. 

August  I3th.  At  half  past  ten  in  the  morning  I 
set  out  from  Plymouth  for  Estter,  with  tlie  inten- 
tion of  crossing,  near  their  origin,  those  rivers  of 
which  I  had  observed  the  mouths"on  tlie  southern 
coast  of  Dexomhire.  1  did  not,  however,  ascend 
the  Plym  any  i)ighcr  than  I  had  done  in  my  prece- 
ding journey :  I  again  crossed  it  at  Aeu-bridge,  at 
tlie  cxti'cmity  of  its  a^stuai-y ;  and  I  then  followed, 
within  Lord  Boringdon's  park,  the  small  strcaiu, 
which,  as  I  before  mentioned,  joins  this  river  below 
tlie  bridge,  after  flowing  tlirough  meadows  formed 
on  the  soil  filling  up  an  ancient  lateral  a.*stuary,  now 
secured  by  a  dike  against  the  return  of  the  liij^i 
tides. 

1318.  Hence  I  proceeded  to  the  house  of  Mr. 
11a YNE,  a  clergyman  at  Pli/mpton  St.  Jl/orj/y  ^\liom 
I  had  met  at  Ashjield^  while  he  was  on  a  vit^it  to  liis 
Iriends  in  the  neighbourhood  of  Houiion;  at  Mhich 
place  he  formerly  resided,  and  is  much  loved  and 
esteemed  by  those  Avho  were  then  acquainted  with 
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hhn.  I  wi$^9  tluough  liinii  to  obtain  precise  de- 
tails respecting  tlie  progress  of  tbe  filling  up  of  tl^ 
Eestuary  of  tbe  Plyvij  wbicb  is  bordered  on  tbe  east, 
by  the  grounds  of  Saltram ;  and  these  he  has  since 
procured  for  me  from  t(ie  mo9t  ■  au^ie.ntic  source^ 
luiving  applied,  for  tliis^  purpqse,  to  tlie  steward  of 
the  estate.  Lord  Boringdon,  being  much  engaged 
in  agricultural  pursuits,  has  availed  himself  of  the 
advantages  afibrded  by  tbe  retreat  of  the  sea  in  this 
sestuary.  In  1797,  be  enclosed  in  tbe  Catxcateir  a 
space,  in  which  was  constructed  ,a  dry  dock,  lit  for 
the  repair  of  ships  of  64  guns ;  slips  were  after- 
wards formed  in  it  for  building  ships  of  tlie  line ; 
and  two  of  74  guns  were  laid  down  here  in  I809, 
In  1806,  he  began  tlie  construction  of  an  euibank- 
ment  for  the  enclosure  of  a  creek  in  the  aestuarjj, 
called  the  Lirwer  Lary^  containing  a  ^pace  of  1 75 
meres.  This  imbankment  was  completed  tlie  follow- 
ing year,  and  much  has  since  been  dune  for  the  ame* 
lioration  of  the  enclosed  soil,  which  has  been  attend- 
ed  with  much  difficulty,  on  account  of  the  quantity 
of  marine  salt  contained  in  tlie  mud.  However,  as 
tlie  tides  have  no  longer  access  to  this  space,  means 
have  been  found  of  delivering  it  fi:om  the  salt,  by 
overflowing  it  with  the  land- waters,  whicb,  after  hav- 
ing lain  on  it  for  some  tiin^^  ,iu*e  allowed  to  pass  oft' 
when  the  tide  is  out,  and  •.  also  by  spreading  lime 
over  it;  nor  is  any  doubt  entertained  of  the  conver- 
sion of  thjs  soil  into  meadow-land.  It  is  likewise 
Lord.'BoringdQn  who  has  enclosed  At  Charltton^  in 
tbe  gulph  oi  Salcfimbe^  that  space  of  40  acres  which 

I  men- 


3S4 

I  mentioned  iil  my  former  joar  ney :  besides  Ihis^  li^ 
has  planted  with  trees  300  acres,  hitherto,  in  generri^ 
producing  nothing  but  furze;  and  lastly,  in  a  nar^ 
row  part  of  the  o^staary  of  the  Plymy  he  has  built  a 
fiipvg  bridge^  by  which  carts  and  carriages  can  noir 
pass  to  Plymtnithj  witiiout  being  obliged  to  go  rooikl 
the  wstuary,  and  over  the  hills* 

1519.  'On  my  quitting  Pfympton,  Mr.    Hayne 
and  Colonel  Archer  were  so  good  as  to  accompoy 
me  to  the  top  of  the  next  hill,  in  order  to  point  out 
to  me  niaily  parts  of  this  spot,  interesting  in  them- 
selves, though  not  very  essential  to  be  mentioned,  as 
Uiey  it'OuId  only  be  repetitions  of  what  I  have  ebe 
where  described*      Beyond  this,  the  first  river  to 
which  I  came  in  the  road,  was  the  Varhrij  whereof 
I  had  seen  the  o^stuary  at  Yealnipton.     All  thb 
country  is  intersected  with  combes  directed  towards 
the  principal  vales  ;  and  when,  comirig  to  that  of  tbe 
Yealnij  I  crossed  the  stream,  at  Lee  mil/j  I  saw  it 
ilo^ving  on  a  bed  covered  with  rounded  fmgments  of 
stones  of  various  species,  which  are  taken  hence  to 
gravel  the    roads.       These    fragments  cannot  be 
ascribed  to  the  action  of  the  river,   as  attacking 
the  rocks,  for  many  of  the  same  kind  ai*e  scattered 
oil  the  hills,  which  slope  down  to  its  bed  with  a 
gentle  declivity :  when  it  overflows,  it  attacks  in  some 
paits  the  foot  of  these  hills,  carries  the  earthy  parti* 
jdes  thus  detached  from  them  down  to  its  aestuary, 
and  rolls  along,  on  those  parts  of  its  bed  where  it 
flows  rapidly,  the  stony  fragments  mixed  with  these 

particles; 


particles;  vrhich  rfperttions  will  be  continued,  tfrf 
the  river  shall  have  so  much  widened  the^e  spacesi 
as  no  longer  to  attack  its  banks. 

ISSIOi    Crossing  the  hill  beyond  the  ITecllrh,   I 
found  its  opposite  slope  directed  to^tards  the  Eime; 
of  which  I  had  seen  the  sestuary  at  Mud£c\fmbc* 
The  road  on  this  side  is  no  longer  covered  with  the 
gravel  of  the  Yealm,  but  with  fragments  of  ^re^ 
wacke;  and  strata  oi  th^  same  stoiie^  much  disof-^ 
dered,    appear  at  the   surface,  inclining  inwards* 
IvybridgCy  where  the  Erme  is  passed,  is  a  pkce  much 
celebrated  in  thi^  county  for  its  picturesque  scenery, 
for  which  a  traveller  is  prepared  by  the  abundance  of 
gramtic  blocks  scattered  on  the  slopes  of  the  hills. 
The  river  is  here  seen  precipitating  itself,  under  the 
bridge,  into  a  deep  cleft  in  the  strata  of  grey  wackcy 
studded  with  pointed  rocks  of  the  same  kindj  andu 
rushing  among  large  blocks  of  granite,  which  cause 
it  to  foam  and  roar  along  all  this  part  of  its  course. 
Those,  who  believe  the  blocks  of  stone  sdatterdd  over 
so  many  parts  of  our  continents  to  have  been  trans- 
ported thither  by  rivers,  might  very  well  suppose^ 
if  they  passed  this  way  without  observing  the  neigtf« 
bouring  grounds,  that  the  Erme  had  brought  down 
hitlicr  some  of  the  masses  oigranittivom  Dattnwof; 
but  when  I  ascended  the  river  above  the  cataract,  I 
^aw  it  calmly  flowing  between  the  feet  of  iwo  vidody 
hills ;  the  bottom  of  its  bed  was  formed  by  the  edga 
aS  strata  of  grey  wacke^  strongly  inclinisd  inwards ; 
cwhi<^  indicates. the  cause  of  the  formation  of  tbei 
r^..  Cc  valky 
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valley.  On  this  bed  were  some  blocks  oi  grdhitt^ 
and  smaller  fragments  of  the  same  stone,  m  is  tiw 
case  on  the  neighbouring  slopes;  the  water  waa 
perfectly  clear,  and  I  saw  all  these  stones  covered 
with  vioss  ;  a  proof  that  tliey  are  not  moved  by  the 
stream.  This  is  a  very  common  ca^,  thoi^b  U  has 
not  been  remarked  by  those  who  believe  that  the 
rivers  are  continually  d^tpcning  the  vallies ;  ^tKams 
d9  not  really  exercise  on  tlieir  bottom  any  sebsibie 
fiction,  as  they  flow  only  at  their  surface,  and  to  a 
certain  depth  below  it;  so  that,  except  on  very 
rapid  slopes,  where  they  do  not  depo&ite  their  sedi- 
ments in  sufficient  abundance,  their  bed  is  covered 
with  aquatic  plants. 

1 32 1  •  I  ascended  the  hill  beyond  the  ErmCj  and 
after  but  little  descent  on  the  opposite  side,  I  past- 
ed, at  Bidijordy  a  small  sticam  which  discharges 
itself  into  the  sestuary  of  the  above  river.     I  after- 
wards crossed  a  deeper  valley,  where,  however,  the 
stream  is   too  inconsiderable  to  require  a  bridge^ 
being  carried  in  u  little  channel  under  the  road. 
This  valley,  which  bends  to  join  that  of  the  Ermtj 
.separates  the  cultivated  hills  whereon  I  was  travell- 
ing, from  the  low  uncultivated  ridges  of  the  foot  of 
Dartmoor. 

1 322. 1  came  next  to  the  Aven^  of  which  I  had  seea 
the  aestuary  ^X  Bent  ham  and  Big  bury  ;  and  I  passed 
it  at  BlackhaUj  in  a  very  deep  valley,  the  bottom  of 
which  is  so  wide,  that  this  river  appeal's  in  it  to  be 
-.     .    .  nothing 
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Clothing  more  than  a  bix>ok  flowiog  calmly  over  a  bed 
of  stones  covered  with  moss.  I  expected  to  have 
met  with  another  stream  between  the  Aven  and  the 
Dartf  becausei  in  my  former  journey,  I  had  ob^ 
served  between  Acenmouth  and  Dartmouth  a  vast 
SBStoary,  at  the  entrance  of  which  from  tiie  sea  are 
Salcamb  on  the  west,  and  Partlemouth  on  the  east : 
but  I  learnt  that  the  small  stream  entering  this  testa^ 
ary  at  Kingsbridge  has  its  origin  in  combes  ilearw 
to  the  sea  than  the  road  along  which  I  was  now 
travelling. 

13S3.  In  this  road  from  Plymwth,  where  thd 
schistose  hilb  over  which  it  passes  are  all  scattered 
with  blocks  of  granite^  there  is  a  proof  that  the 
latter  have  not  been  transported  hither  from  Dart^ 
mooTj  though  its  eminences,  covered  with  blocks  of 
the  same  kind,  are  seen  at  but  little  distance  on  the 
north ;  this  proof  is,  that,  except  in  a  small  space 
between  the  Yealm  land  the  Erme^  where  the 
jeAtf/o«e  .hills  rise  directly  towards  those  eminences, 
fbey  are  aeparated  from  them  by  a  deep  vale.^  which 
fcflows  the  foot  of  Dartmoor^  and  in  which^  if  any 
mocks  had  been  brought  down  from  the  latter,  they 
must  inevitably  have  been  stopped.  The  rills  of 
water  descending  from  the  combes  of  Dartmoor 
arrive  first  in  this  vale,  where,  instead  of  deepening 
,1^  they  deposit  whatever  they  have  brought  along 
with  Aem:  hence  continuing  their  course,  they  enter 
some  intervals  between  the  scliistose  hills,  and  form 
die  teglnniags  of  all  the  small  rivers  above  described. 
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1324.    After  having  crossed   tlie  v-alley  of'tivi 
AveUy  and  reached  the-  farther  side  of  the^hrU  fCNn»* 
ing  its  eastern  boundary,  I  came  to  the  western  pan 
of  the  system  of  waters  of  the  Dart^  and  passed  lA 
Lee  bridge  the  same  branch  of  that  river  .'wliich  I 
liad  crossed  between  Dartmouth  znA  Btncdtnj.zxiA 
nvhkli  proceeds  by  Cormcorthi/  to  discharge- itself 
into  the  aestuary  of  the  Dart  belou-  Ibtness.    I 
went  on  to  that  town,  where,  in  my  former. jouFney, 
I  described  the  prospect  commanded  by  its  l»ri(J^, 
of  the  large  basin,  covered  with  meadows,  in.  .\t'liidi 
a  multitude  of  rivulets  discharge  their  watci's  into  the 
Darty  and  whence  tliat  river  arrives  to  pass  uiidcr 
this  bi'idgc.     I  spent  the  iiigiit  at  Tatxcss. 

■.      .  i  ■       -       . 

August  }4ifi.'  I  set  out  from  this  place  at  eigi>t 
o'clock  ill  the  moining,  ia  order  to  return  to  Teign- 
mouth,  going  first  to\var(ls  Babkomb  bay,  as  I  wish- 
ed to  observe  a  part  of  it  which  I  had  not  bad  an 
■opportunity  of  seeing  in  my  forriier  journey.  After 
having  passed  tiic  bridge  at  Tutness^.  I.top^'-a  road 
ileading  over  the  bills  to  Berryx ^Mftf^^^Msai  the 
weather  being  yecy  fine,  I  -.n^as  ivduced  to  ascend 
an  'eminence  near  ttmt  viHiigt^iJolK'have  never  seen^ 
except  in  the  Alp.Sy  a  FcmorbtnnmoTQ  worthy  of  the 
talents  of  tlic  iuventor  of  thatia^onishhig  kind  fii 
circular  picture,  (Mr.  BAnKfk,)  whose  represents- 
tton  of  jVIount  Edgecombe  I  had  formerly  admired; 
but  here  the  scene  was  grander  and  more  taried. 
The  horizon  was  on  all  sides  bonnded  bytbesky: 
on  Uic  S.  E.  I  saw  the  sea  beyond  Toi^'bay  ;:  oa^ 
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Bortfa,  appeared  a  great  extBnt  of  the  chain  of 
:i)erlmoorj  some  parts  of  which  were  near  enough 
to  pi-cscnt  kitei-esting  details  ;  on  the  other  sides,  the 
line  of  the  Uorizoa  was  broken  bv  the  sinuosities  df 
SDiaUer  eminences;  and  within  tliis  frame  was  en- 
5closed  a  most  beautiful  landscape,  above  which  I 
-was  aomuch  raised  as  to  perceive  liere  and  ther6, 
•betivfifin  rich  aud  fertile  liills,  tlicxourscs  of  lUm/fy.' 
•of  tlie  rivers  hc^ofore  described,  and  espccially»m^  ^ 
ihe.A/x/...  I  am  not  acquainted  wiih  any  space  oJr 
equal  extent,  wherein,  when  the  particulai'  objefit^ 
Are  known  from  preliminary  observations,  a  isingle 
^larioe.may  command  a  greater  number  of  moim- 
•uieifta  .of  the  catastrophes,  whicli  liavc  brought  to 
the  same  level  many  different  kinds  of  strala  ori^i- 
Daily  deposited  one  on  another,  and  by  Avhich  vaUiv^ 
have  thus  been  produced  between  the  cvmwncvs  ; 
whereof  new  instances  will  be  seen  in  Babicomb  bay. 

1 325i  When  I  came  to  the  great  cape  forming  the 
separation  between  this  bay  an<i  Torbaif^  I  went  on 
towards  Marjfchurch;  and  after  I  had  crossed  a 
slight  inflexion  in  the  hill,  I  pcrceiv(>d  that  I  was  no 
longer  on. the  schist ,  over  which  1  liad  so  I'ar  travel^ 
ilcd,  but  on  iiMC'StOMC,  of  the  kind  described  in  my 
-fohiier  journey ;  where  1  said  that  the  musses  of  the 
'J^oken  strata,  dipping  inwards,  raise  their  summits 
in  rocks  above  the  grass.  I  procecilcd  along  the 
jtop  of  tlie  cliffs  bordering  the  bay,  till  I  cume  to  the 
astern  side  of  a  large  combe,  at  the  bottom  of  whirli 
j^  the  village  o{ Babicomb;  this  village,  havii)g  been 
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Strata  are  abruptly  cut  down  towards 

l&Dd  QD  the  side  by  which  I  ascended  to  i 

brow,  t^eir  section  forms  the  surface  i 

l^pid  slope.     I  alightfsd  from  my  chaise, 

ceeded  along  the  brpw  of  ttie  precipice 

inimediutely  abpve  the  cov^,  whence  I  s 

at  the  level  of  the  beach  on  the  side  oppc 

find  under  the  section  of  the  r€(i  strata,  i 

strata,  which  appeared  tp  me  to  consL 

fito/te,  and  which  may  probably  have  been 

of  those  calcareous  masses   that  I  had 

M'ith  Mr.  Shprt,  in  the  r^d  strata  formin 

at  Tcignnwulhy  (§  1019);  where  the  str 

limestone  are  undoubtedly  at  a  lower  le\ 

do  not  appear.    In  the  seii,  before  Crane 

is  a  rock  of  7*ed  strata,  which  I  suppos 

sjunc  distinguished  in  the  niap  by  the  nar 

rock,  and  of  which  the  base  consists  of 

forming  that  of  the  neighbouring  cliif  or 

site  side.     From  the  high  point  whence 

this  cove,   I  could  already  discover  th 

Exmonth ;    and  though   tlie    ground  \i 

lowered  towards  that  gul|)ii,  many  com. 

sccpding  to  the  sea,  lie  in  tiie  intermedi 

PDC  of  these  cumbes  is  tliat  of  Dazclish,  w 

described  in  the  former  part  of  this  jour 

13S(j.  I  arrived  at  the  L^ulph  of  Esm 
place  called  CockuooJ^  wl;e!vje  I  proc 
ii>i  uocttnn  ^i^.k^  A\here  I  saw  coming  d 
nalci  man)  ridges  ol  lulls,  beiw  ecu  whic 
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had  been  lateral  creeks,  no«r  chanoed  indP 
Mrs :  I  crossed  one  of  considerable  breadth  oa 
mnkmeiit,  with  a  sluice  to  carry  ofi^the  land- 
~  whercbv  its  meadows  have  been  drained, 
came  to  Slarcross,  a  small  port  in  a  creek 
hich  a  brook  dbcharges  itself.  At  this  place 
ft  vast  extent  of  meadows  belonoin^t  to  P^tt>-> 
{p  m  fine  seat  belonging  to  Lord  CorRTKAr; 
tM»e  permission,  the  border  of  the  gulpli  may 
)  followed  by  a  very  pleasant  road  on  the  im- 
ent  which  encloses  these  meadows,  and  in 
there  are  several  sluices  for  the  discharge  of 
id-waters.  At  the  point  where  the  village  of 
rkam  is  situated,  the  hills  on  the  opposite 
»f  thegulph  approach  each  other;  I  crossed 
I  of  their  branches  on  this  western  side,  in  my 
t  Exmnster;  and  as  thcv  have  here  been  cut 
x>^a  considerable  depth,  in  order  to  soften  the 
ties  of  the  road,  the  strata  thus  discovered 
lo  reason  to  attribute  the  dissection  of  the  hills 
brooks  fonned  in  tiieir  combes :  these  are  the 
rata^  alternately  soft  and  stony,  but  always 
)r  less  intermixed  with  strata  of  breccia  ;  and 
re  inclined  in  various  directions,  according  to 
uation  of  their  several  masses.  The  extrcmi* 
'  these  branches  were  originally  promontories 
gulph,  and  some  separated  masses,  lying  in 
redirection,  formed  islands  in  the  water;  but 
5  intervals,  being  now  filled  up^  are  covered 
leadows.    At  seven  in  the  evening  I  arrived  at 
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JExeferj  where  the  bishop  was  so  good  as  to  lodge  me 
in  the  palace. 

August  ]  6th  and  1 7th  were  for  me  very  plemiit 
days  of  rest ;  and  on  the  latter,  in  the  aftenm^ 
Archdeacon  Fisher,  one  of  the  bishop's  bradien» 
walked  with  me,  through  meadows,  to  Cowley  hnigt^ 
two  miles  from  Exeter j  in  order  to  give  me  a  fint 
view  of  the  course  of  the  Ex  above  that  city.  These 
meadows  form  a  vast  basin,  surrounded  by  hilb, 
which  exhibit  the  most  characteristic  marks  of  their 
own  formation,  as  well  as  that  of  the  basin,  by  m^ 
sidence.  I  have  said  on  a  former  occasion  that 
Exeter  is  built  on  the  slope  of  a  hill  composed  of 
the  red  strata^  and  extending  southwards  doiiii  the 
gulph  as  far  as  Topsham.  On  the  north  of  the  city, 
this  hill  forms  one  side  of  a  deep  combe,  which  rises 
behind  the  pleasant  walk  bordered  with  trees,  called 
tlie  Northcrnhay ;  and  here  we  went  down  by  step 
to  the  river-side.  Now  in  the  lower  part  of  this 
comhcj  rocks  of  schistus  prevail  within  a  certain 
space,  and  their  strata^  in  great  disorder,  arc  sees 
to  change  their  respective  levels  and  inclinatiom.oD 
the  opposite  sides  of  their  numerous  fractures; 
but  higher  up  the  river,  these  are  succeeded,  at  the 
same  level,  by  the  red  strata. 

1 327.  The  Ex  flows  through  the  meadows  of  this 
basin,  alter  having  received  the  Crecdjf  and  the 
Culnij  which  arrive  by  two  yallics,  tlie  former  from 
tlie  N  W.   and  tlic  latter  from   tlie  N.  E.     My 
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principal  object  had  been  to  observe  the  base  of  the 
toil  of  thdie  meadows ;  and  for  this  an  opportunity  is 
afforded  by  their  intersections,  as  well  natural  as 
artificial.  The  principal  natuml  intersection  here  is 
the  channel  preserved  through  the  meadows  by  the 
Exy  in  which  the  water  was  then  so  low,  that  at  one 
piunt  we  crossed  it  on  foot  on  the  gravel  covering  its 
bed^  thus  the  section  of  the  soil  was  on  both  sides 
exposed  to  view.  Of  the  artificial  intersections,  one 
of  the  greatest  is  that  which  serves  to  lead  a  part  of 
the  river  along  the  foot  of  the  hills,  for  the  supply 
of  a  mill  near  Exeter ;  and  we  saw  another  begun, 
it  being  intended  to  extend  the  inland  navigation 
ftom  Exeter  up  to  Tvcetton^  by  a  canal  with  some 
aluices.  Now  the  sections  of  the  soil  on  the  sides 
bf  these  various  channels  are  a  kind  of  archives,  in 
which  may  be  read  the  history  of  all  the  streams 
contributing  to  form  the  £.r,  from  the  time  when 
they  began  to  flow.  The  rain-waters,  having  first 
deared  the  channels  which  tiiey  followed  in  the  in- 
flections of  the  surface  from  the  top  of  the  eminences 
down  to  their  foot,  drove  before  them  the  rubbish 
produced  by  the  catastrophes  of  the  strata,  and  de- 
posited it  in  the  lower  vallies ;  whence  it  has  been 
successively  brought  down  by  the  rivers,  during 
floods,  into  this  extensive  space,  where,  losing  their 
rapidity,  they  have  only  spread  it  over  the  original 
toil,  as  very  plainly  appears  in  all  these  channels. 
But  the  torrents,  as  they  cleared  their  beds,  found 
less  and  less  gravel  to  propel  before  them;  and 
when  vegetation  was  spread  over  the  hillsi  the  rills 
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formed  immediately  by  the  rain^^ivat^  washed  dMpi 
a  successively  smaller  quantity  of  earthy  partich* 
and  minute  rubbish ;  so  that  at  last-  these  varioos 
streams  brought  nothing  along  with  them  but  mere 
dust.    This  may  be  clearly  seen  in  the  sections  if 
the  soil  on  the  sides  of  all  these  channels ;  the  grtvel 
diminishes  in  size  from  the  bottom  upwards,  and  is 
succeeded   by  particles  gradually  more  and  moK 
minute,  up  to  the  surface. 

13G8;  Thus  the  jE.r,  when  it  overflows,  no  ionger 
carries  with  it  any  gravel  but  that  cither  spread  on 
its  bed  by  its  first  operations,  or  contained  in  the 
soil  of  the  bordering  hills,  of  which,  at  some  points, 
it  still  attacks  the  foot:  in  common  seasons,  it  flows 
at  such  a  depth  in  its  channel,  that  it  must  swell 
very  considerably  before  it  can  rise  above  its  banks; 
but  then,  though  the  declivity  is  so  small,  the  pres- 
sure of  the  waters  above  gives  it  suflicicnt  rapidity 
to  roll  alon^  the  ^jravel  on  tlie  bed  of  its  narrow 
channel  down  to  a  part  below  Exeter^  wfaei*e,  bar- 
ing room  to  spread,  it  deposites  this  gravel,  which 
is  taken   thence,    for   various  purposes,    when  the 
water  is  low. 

1329.  The  navigable  canal  here  begun  is  cut 
down  deep  enough  to  shew  the  original  soil  on  which 
the  gravel  was  at  first  deposited.  In  a  spot  near 
Coxoley  bridge,  where  the  hill  descends  with  a  gentle 
declivity  under  the  alhaial  soily  the  latter  bcins 
pierced  through,  the  ixd  strata  appear ;  and  bcncatJi 
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[  fne^  tttiUDtlief ')A[rt  where  the'^Iope  of  the  Irill  is 
li^^lliira  irapld'y'  liave  been  found  strata  of  $cAi$tus. 
%,WhR  schistose  st7'ataa,Te  here  very  much  inclixied  ; 
irfaenceit  is  evident  that  they  must  have  been  8ub< 
jected  tto  catastrophes  before  the  red  strata  were' 
formed  upon  them ;  but  they  afterwards  undenvei>t, 
together  with  the  latter,  a  new  catastrophe,  at  the 
time  of  die  subsidence  by  which  the  large  basin  wasr 
produced.  Of  these  effects,  the  impression  mani*^ 
festly  appeal^  in  all  tlie  surrounding  hills ;  as  will 
be  seen  by  particular  descriptions  of  thcmi  in  a  se-> 
cond  visit,'  that  I  made  to  this  place  a  few  days  af- 
terwards, when  I  observed  new  proofs  of  the  recency 
of  the  epoch  at  which  the  land-waters  began  to  pass 
tbrou^  this  space  in  their  way  to  tlie  present  sea^ 

•  :Awgust  IStk.  The  Bishop  was  the  next  day  to 
hoM' a  confirmation  at  Movetwi  HampStead^B,  smal) 
'town  onlhe  conimes  of  Dartmoor,  through  which 
i  bacbpasded  with  Mr.  Hill  in  my  way  into  -Corn' 
)Mtf':-Mrs;  Fisher  was  also  goh>g- there,  wHh  het 
twd  Jdanghters,  and  their  governess,  Miss  Tuffiiell ; 
tfnd  the '  Archdeacon,  who  was  to  ac<!Ompany  the 
JKshop,  was  so  good  as  to  take  me  with  him  in  his 
chaiise. 

1330:  Hajving  gone  down  tho  principal  street  of 
Exeter  to  the  great  bridge  over  the  river,  which  we 
ttsere  erossed^  ^^  came  to  a  long  caoseway,  with 
lioiites  on  bcAli  sidea,  forming  the  road  through  the 
mtadows;  towards  the  opposite  hillsw  There  I  learnt 
^     .  that 
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the  parsonage  house,  where  we  went  to  alight  M 
I  was  in  the  suite  of  tiie  Bishop,  Mr.  W.  Clarke, 
the  clergyman,  received  me  very  civilly,  and  lodged 
me  in  his  house  with  tlie  rest  of  the  party. 

August  19th.  This  being  the  day  appointed  bj 
the  liisliop  for  the  confirmation  of  the  young  persons 
of  this  parish,  and  several  others  in  the  neighbotv* 
hood,  a  brother  of  Mr.  Clarke  offered  to  accom* 
pany  j\Irs.  Fisher,  the  rest  of  the  ladies,  and  my- 
self, as  our  guide  to  Beckey  fally  a  spot  very  curi-> 
ous  in  many  respects. 

1333.  From  Moreton  Hampstead  we  took  our 
road  along  tlic  borders  of  this  side  of  Dartmmf 
which  is  terminated  on  the  south  by  the  large  rock  of 
granite  called  HeytoFy  seen  from  a  great  distance  all 
around.  This  is  tlie  side  that  is  turned  towards  the 
valley  in  whicli  the  TcigUy  arriving  from  the  west, 
bends  its  course  towards  the  south ;  being  the  same 
side  tliat  I  had  viewed  from  a  distance  with  Mr.  Hill, 
when  he  had  pointed  out  to  me  on  it  the  trace  of  a 
vale,  obliquely  descending  its  slope,  through  which 
the  B(ycey  flows  in  its  way  to  join  the  Teign.  We 
first  passed  the  ffny^  in  the  upper  part  of  its  vale^ 
and  afterwards,  several  streams  tliat  join  tlie  Boveif 
half  way  down  the  slope,  while  the  JVrey^  as  I  said 
before,  has  found  a  wide  channel  which  leads  it  di* 
rectly  to  tlie  bottom  of  the  valley :  all  these  streams 
proceed  from  the  pcat-grounda  of  Darttfwor.  M^e 
passed  tlie  Bovey  ia  a  high  part  of  its  course,  at 
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Nbtth  Bovejf ;  then,  beyond  Manaton,  we  entered 
tiie  lower  part  of  a  very  wide  cMibe^  descending 
fmm  the  west,  and  terminating  at  the  brow  of  thcf 
great  and  rapid  slope  of  which  I  am  speaking :  at 
the  bottom  of  this  combe,  here  horizontal,  is  a  large 
marshy  space,  wlience  issue  two  rivulets,  both  of 
'^hich  rush  precipitately  down  the  slope ;  they  unito 
upon  it,  and  tiien,  under  the  name  of  the  Hayntf 
proceed  to  join  the  Bovey.  Tlie  soutliernmost  of 
these  two  rivulets  forms  the  beautiful  cataract  called 
JBeckeyfall ;  and  we  crossed  tliem  both  in  the  upper 
part  of  their  course. 

1334.  The  southern  part  of  the  combe  just  mert- 
tibned  advances  in  a  promontory  above  the  rapid 
slope ;  and  by  a  great  excavation  in  the  side  of  this 
promontory  whicli  turns  towards  Beckcy  fall^  a  ho- 
rizontal space  has  been  obtained,  of  a  sufficient  siee 
for  the  erection  of  a  farm-house.  Now,  in  the 
ground  thus  opened  to  a  considerable  depth  appears 
nothing  but  loose  groxvariy  mingled  witti  blocks  of 
granite  ;  such  being  also  the  nature  of  the  whole  of 
this  vast  and  rapid  slope  of  Dartmoor^  which  forms 
the  western  side  of  the  valley  of  the  Teign,  and 
which,  for  this  reason,  is  covered  with  woods,  inas- 
much as  no  other  product  can  be  obtained  from  it, 
except  the  little  grass  growing  between  the  blocks, 
and  serving  as  pasturage  for  cattle.  We  proceeded 
with  some  difficulty  through  the  woods  on  this  slope, 
till  we  came  down  to  the  foot  of  the  cataract ;  the 
roaripc  of  which,  at  the  time  of  the  melting  of  the 
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snows,  is  hcardi  with  certain  winds,  as  Mr.  Clarke 
told  us,  at  the  distance  of  ttiree  miles :  it  was  doT 
very  considerable  when  we  viewed  it,  as  there  had 
been  no  rain  for  some  days ;  but  it  was  rather  th€ 
luore  beautiful  on  that  account. 

1335*  On  viewing  here  the  immense  quantitf 
of  blocksr  which,  lying  one  under  another,  seem 
themselves  to  form  a  cataract,  those  who  believe  that 
torrents  destroy  mountains,  and  at  last  reduce  them 
to  the  level  of  the  plains,  might  be  led  to  suppose 
that  these  blocks  had  been  brought  down  by  the 
stream ;  but  they  would  soon  be  undeceived,  if  they 
Considered  with  a  little  attention  tlie  surrounding  ob« 
jects.  Were  such  the  case,  we  ought  at  least  to  fiadt 
on  the  bed  of  the  stream  above,  other  Uocks  in  their 
way  hither ;  whereas  this  stream  issues,  as  1  hav€ 
said,  from  a  horizontal  and  marshy  space,  and  hat 
no  rapidity  till  it  begins  to  precipitate  itself  from  the 
brow  of  tlie  slope.  This,  therefore,  is  only  anotlier 
example  of  a  case  described  §  1051,  on  tlie  slope  of 
these  same  mountains  bordering  tlie  Dart,  namely, 
that  the  stream,  by  washing  away  the  grawan  which 
originally  tilled  up  the  intervalS^of  the  blocks^  has 
left  the  latter  uncovered  :  and  a  proof  tliat  they  do 
not  migrate  is  that  they  arc  overspread  with  moss. 
At  the  time  when  avc  arrived  there,  this  moss  was  in- 
terspersed with  little  fltjwcrs,  which,  with  the  large 
trees  bordering  the  cataract,  contributed  to  embellish 
tlie  scene;  where  a  liui|)i(l  stream  was  seen  first  to 
precipitate  itself  from  abuve^  and  for  some  way  to 
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KNilid  divided  from  block  to  blocks  often  disappear^ 
Qg  bettween  them,  and  again  issuing  forth  in  several 
iUSy  which  glided  along  their  mossy  surface,  falling 
itnn  some  of  them  in  a  sheet  of  water,  with  the  al- 
smate  glittering  and  transparency  of  a  silver  gauze : 
Mit  this  sheet  was  soon  lost  among  the  blocks; 
vhence  the  stream  repeatedly  burst  forth j  and  after* 
irards,  lowing  calmly  for  some  w  ay^  rushed  preci-* 
[Mtately  down  another  slope.  Mr.  Clarke  had  taken 
au^  to  provide  for  us  a  collation,  which  was  spread 
Mt  on  a  large  block  covered  with  moss ;  but,  as  the 
Bitaraet  was  accessible  at  various  points,  we  each 
took  oar  morsel  in  our  hands,  and  advanced  sepa^^ 
nttdy,  climbing  over  the  blockd,  where  we  drank  of 
Lhe  amall  rills  of  water  trickling  from  the  moss.  This 
icene,  which  was  rendered  still  more  picturesque  by 
it  bri^t  sunshine,  was  sketched  from  below  by  on« 
3f  the  party. 

1336.  An  explati&tion  of  what  is  here  observed  is 
fetfoitled  by  the  whole  surface  of  this  slope  of  Dart- 
mooTf  as  fkr  as  we  had  an  opportunity  of  examining. 
it ;  there  is  no  part  of  this  slope  where  a  stream  ar- 
rhring  from  above,  tearing  away  the  grass^  washing 
lown  the  growan,  and  leaving  the  blocks  naked, 
vroiild  not  produce  a  spectacle  of  the  same  kind» 
Such  was  the  judgment  which  t  formed  here ;  and 
Mr.  Clarke,  who  was  accustomed  to  shoot  in  these 
woods  during  the  season  for  woodcocks,  confirmed 
this  idea  by  his  own  repeated  observations :  he  told 
me  th^  all  the  rills  of  water  arrivuig  on  this  slope 
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produce,  more  or  less,  the  same  efiect,  except  where 
they  disappear  from  sight,  and  flow  beneath  tiie 
blocks.  This  is  the  case  ^^  ith  the  other  stream,  which 
unites  with  that  of  Bcckcf/  fall  to  form  the  Hayue, 
and  which  we  had  also  passed  above  :  I  learnt  from 
^fr.  Clarke,  that,  when  it  arrives  on  the  slope,  it 
disappears  among  the  blocls^  and  is  only  heard  to 
nlurmur  under  them  in  various  parts.  It  would 
take  up  too  much  time,  were  I  to  describe  all  the 
spots  which  I  had  an  opportunity  of  observing  in 
this  excursion,  and  a\  hich  shew  with  equal  cleame5» 
how  littic,  since  the  birtli  of  the  continents,  their 
external  form  has  been  changed  by  running  fffl- 
tern :  in  fact,  these  have  brought  down  from  Ac 
heights  nothing  more  than  what,  being  collected  id 
tiie  horizontal  spaces  which  have  occuiTed  in  their 
course,  there  composes  the  alluvial  soils  now  covered 
with  meadows  ;  and  the  soils  of  tliis  kind  in  tbeii>- 
Icrior  parts  of  Darlmoor  consist  of  the  loose  grawan^ 
t\'hich  has  not  perceptibly  been  carried  beyond  the 
tallies  of  tliese  mountains. 

1337.  Am  we  were  on  our  return  in  the  erening 
from  More  I  on  Hampstcady  I  had  a  different  view  of 
this  part  of  I)arimooi\  and  could  more  easily  ob- 
serve the  course  of  this  branch  of  the  Teign,  above 
the  bridge  by  which  we  were  again  to  pass  it :  at 
tliis  point,  where,  arriving  from  the  west,  it  turns  to 
tlic  south,  its  valley  opens  into  a  large  basin,  co* 
vered  with  meadows,  and  surrounded  with  ridges  of 
hills^  which  advance  on  both  sides  towards  the  spot 

'     •'     -  whert 


•  «05 

•  Inhere  the  bridge  is  *  built.     Hehice  tlie  river'  floVvs 

-^long  the  foot  of  the  hills  on  its  right  bank  ;  and 

these  hills,  like  those  just  described  as  forming  their 

continuation  towards  the  south,  are  covered  from 

top  to  bottom  with  blocks  of  granite.    Thtoe  blocks 

•Also  lie  on  graa>a$i;  and  in  inany  parts  of  the  roid 

^'^iflong  tthicli  Ti*e  were  travellinj?;  we  could  see  that 

the  latter  covered  strata  of  grey  wacke^  or  dwh- 

1338.  All  this  day,  we  enjoyed  the  finest  weather 
possible ;  however,  on  our  return,  as  we  were  passing 
over  eniiinences  which  commanded  a  very  extensive 
view  to  tlie  east,  we  saw  on  the  horizon  all  the  ap- 
pearances of  a  great  storm :  large  black  clouds,  by 
'tbeir  rapid  changes  of  form,  assumed  a  resemblance 
to  the  smoke  of  an  immense  conflagration ;  this  re« 
'MniUance  was  increased  by  the  vivid  flashes  of  light- 
nlog^vfaich  frequently  darted  through  them;  but  the 
vtorm  was  too  distant  for  the  thunder  to  be  heat^. 
■  ^Vte  ^id' not  <ioubt  that  there  was  in  that  direction 
some   very  extraordinary  weatlier,  though  around 
ourselves  tlie  atmosphere  was  perfectly  serene ;  and, 
-ifi  ffect,  we  learnt  afterwards  at  E^rtcr,  that  there 
htad  been-over  the  Blackdoxvn  hills,  and  throughout-a 
grekit  extent  of  country  to  the  eastward,  a  violent 
jifilrrieane,  accompanied  with  hail,  thunder,  and  a  de- 
luge of  rain.     I  shall  not  cease  to  repeat,  so  long  as 
chemists  continue  regardless  of  what  I  have  elsewhere 
said  on  this  subject,  that,  until  they  shall  direct  their 
attention  to  the  atmosphere,  and  endeavour  to  ^t- 

count 
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CQimt  for  these  phenomieiia,  not  by  arbitrary  hyfN>- 
theses,  but  by  intelligible  causeSi  their  gener^  tbefr^ 
ries  will  reiqain  without  ^I\y  solidityv 

1339.  On  our  return  to  Exeter ^  I  h^d  the  pleasurs 
pf  finding,  at  the  Bishop's,  Mr.  S^ort  aqd  Mr.  Oi^qaiD, 
ithe  patient  companions  of  my  first  yiait  tQ  Baikmk 
bay  J  when  {  had  so  much  retarded  their  pa<:e»  heiiig 
myself  incumbered  with  the  weight  of  nearly  four* 
score  years :  these  gentlemen  were  at  the  palace  with 
Mrs.  Oxnam,  her  father,  Chaqq^lor  NyTceiiBE, 
and  her  sister  Miss  Nutcoipbe ;  in  the  company  of 
^is  very  estimable  family  $md  that  of  the  Bishop, 
I  spent  ^  most  ^ee^iblp  evening. 

August  QOtk.  In  the  first  excursion  that  I  had 
made  with  Archdeacon  Fisher  along  the  course  of 
tlie  Ej^y  above  Exeter^  niy  chief  object  bi^d  been  the 
soil  of  the  meadows  through  whjch  the  river  flowi ; 
|)ut  I  was  also  desirous  to  observe  the  hills  surrpuod- 
ing  this  large  basin;  and  he  was  this  day  so  good  as 
to  take  me  round  them  in  bis  chaise. 

1 340.  In  ascending  the  cour^  of  the  river,  as  ive 
passed  over  the  hills  pn  its  left  hank,  we  hi^l  a  view 
of  tliat  great  extent  of  me^dow^  together  lyith  tl^ 
hills  on  the  opposite  $ide ;  ancl  though  between  tl|e 
latter  flow  only  a  few  brooks^  their  intervals  are  ^ 
wide  as  that  affording  a  passage  to  the  river  Cc^afy^ 
above  Cozclej/'bridge.  This  bridge  is  a  kiqd  of  long 
Causeway  across  the  meadows^  at  th?  point  wbe(£ 

.  the 
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ibe  Ex  (which  passed  under  one  of  its  arches^  sinM 
destroyed  by  a  flood)  enters  the  large  basin.     We 
here  met  with  some  country  people,  of  whom  we 
made  inquiries  respecting  the  course  of  the  Ex  above 
this  point;  and  they  gave  us  the  following  infbrma- 
tioo.    The*  vidley,  of  which  we  here  saw  the  open- 
ing extends  up  to  Tiverton j  at  the  distance  of  10 
miles :  its  bottom,  in  many  parts  very  wide,  is  eve- 
lywhere  covered  with  meadows  ;  iand  the  inconsider- 
idileness  of  its  slope  has  suggested  the  project  of 
making  a  navigable  canal  from  Exeter  to  Tiverton, 
It  is  only  at  the  latter  place  that  the  grounds,  whence 
proceed  the  first  branches  of  the  Ex,  begin  to  rise 
towards  the  eminences  oiExmoor,  which  is  of  less  ex- 
tent than  Dartmoory  but  being,  in  the  same  manner, 
oovered  with  peat,  it  has,  on  tliat  account,  this  analo* 
goua  name ;  and  as  it  is  situated  very  near  the  coast 
to  die  north,  no  waters  issue  from  it  on  that  side  but 
some  brooks,  which  discharge  themselves  immedi- 
ately into  the  sea.    The  Ex  is  the  only  river  that 
rises  on  these  eminences,  and  it  flows  towards  the 
south :  its  first  branch  bears  this  name,  before  it 
quits  the  heights ;  and  another  of  its  principal  bran- 
i^es,  which  sets  out  in  a  westerly  direction,  joins 
the  former  above  Dulverton.    Two  other  small  ri-^ 
vers  unite  also  with  tlie  Ex,  as  I  have  already  said^ 
befores  it  reaches  Cowley-bridge  ;  the  Culm  arriving 
from  the  N.  £.  falls  into  it  some  way  above,  and  the 
Creedy  from  the  Nt  W.  enters  it  very  near  thai; 
bridge, 
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1341.  Having  crossed  over  to  the  right  bank  U 
the  Ed',  we  entered  the  grounds  of  Mr,  Jackson, 
M  ho  h^  a  seat  near  thp  bridge,  and  w(3  followed  tlie 
riyer  by  a  very  pretty  road  cut  through  a  wood ;  w& 
(here  met  with  a,  farmer,  who  led  us  to  the  point 
where  the  Creedj/  joins  the  Ex,  and  v^heviee  they 
flow  togetlier  along  the  foot  of  the  hill :  no  precau^ 
tions  are  necessary  to  prevent  the  river  frpm  attack- 
ing this  hill,  though  the  wood  descends  down  to  iti 
border;  becai^se,   when  it  ovei^ows,  it  fipdfl  room 
to  spread    ov^r   its  extensive  tract  of  meadows. 
Wherever  I  could  discover  the  strata  of  schistus  on 
the  slopes  of  the  hills,  I  saw  them  inclined  different 
ways,  and  in  different  degrees,  on  the  opposite  sides 
of  their  intersections ;  a  proof  that  these  hills  a^a 
only  the  masses  of  the  fractured  strata  which  re-- 
mained  at  the  highest  level,  in  the  catastrophe  whence 
resulted  the  large  basin,  with  the  vallies  add  pombei 
that  open  into  it.     I  aqi  not  afraid  of  repeating  tbi 
same  remarks  in  so  many  different  places,  because 
I  wish  to  fix  the  attention  of  my  readers  every  where, 
on  this  object ;  in  order  ttiat  the  idea  of  the  excava« 
tion  of  vallies  by  running  waters,  which  has  so  long 
prevailed  in  pretended  Histories  of  the  earth,  may- 
at  last  be  banished  from  Geology. 

1342.  Descending  again  into  the  meadows,  we 
found  there  the  same  farmer   who  had   been  our 
guide,  eniployed,  with  three  labourer^,  in  cutting  a 
wide  and  deep  channel  for  a  rivulet,  and  throwing, 
out  the  earth  without  any  order  on  its  edge  ;  which 

appearing 


•ppetring  to  be  an  unnecesskry  labour,  as  this  littU 
pbneani  had  already  a  channel  of  its  own,  I  asked 
the  fanner  what  was  his  motive  for  it :  he  then  made 
me  observe,  in  that  meadow,  come  parts  below  the 
general  level;  and  he  told  me  that,  when  the  river 
retired  after  floods,  these  parts  were  left  filled  with 
water,  which  evaporated  but  slowly ;  so  that  nothing 
grew  there  but  rushes,  and  other  herbage  not  good 
for  bay :  he  had  therefore  a  double  view  in  cutting  a 
new  bed  for  the  rivulet,  down  to  the  gravel,  and 
making  it  very  wide;  that  of  lowering  tlie  level  of 
the  waters  within  this  space,  and  of  carrying  the 
earth  thus  dug  out  to  those  lower  parts  of  the  n)ea«> 
dow,  in  order  to  promote  the  growth  of  good  grass 
there.  I  have  observed  similar  low  parts  in  other 
spaces  of  this  nature,  where  the  currepts,  during 
foods,  not  following  the  direction-  ef  the  commoci 
bed  of  the  river,  but  being  turned  by  projections  of 
jthe  borders  of  the  space,  divide  into  several  streams, 
which,  at  certain  points,  intersect  each  other.  Where- 
ever  there  are  such  changes  of  direction  in  a  stream, 
its  sediments  are  unequally  deposited ;  for  these  are 
the  least  abundant  at  the  points  where  then-ills  thus 
cross ;  and  when  the  whole  space  comes  to  be  cover- 
ed with  grass,  the  inequalities  thus  produced  in  it 
cannot  be  repaired  by  succeeding  floods.  Such  was 
the  inconvenience  which  it  was  the  fanner's  object 
to  remedy ;  and  this  is  a  new  example  of  what  I  have 
also  pointed  out  elsewhere  under  various  forms;  that, 
when  the  operations  of  natural  causes  have  made  a 
sufficient  progress  to  invite  men  to  profit  by  their  'ef- 
fects, 
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fects,  human  mdustry  is  then  employed  to  aecdereie 
or  direct  them,  and  to  secure  the  advantages  which 
may  arise  from  them.  In  my  first  geological  work| 
I  have  traced,  with  many  detaiisi  from  the  mouo* 
tains,  through  the  plains,  and  down  to  the  sea«8horei| 
the  various  kinds  of  labour  by  which  those  who  in- 
habit the  borders  of  rivers,  secure  and  improve  the 
soils  abandoned  by  the  waters ;  and  I  have  everj^ 
ivhere  shewn  the  truth  of  that  observation  of  M.  db 
DoLOMiEU,  that  ^^  no  great  number  of  ages  can 
have  elapsed,  since  our  cantinents  have  been  gjeoaa 
up  to  the  industry  ofman*''  As  we  continued  our 
road  towards  Exeter  over  tlie  heights  bordering  tbii 
western  side  of  the  meadows,  we  found  the  hills,  coih 
fisting  of  schistusj  divided  by  great  intervals,  in 
which,  however,  no  water  flows,  because  they  are 
only  combes ;  then,  after  passing  over  but  a  sli^ 
inflexion  of  the  surface,  we  found  ourselves  on  the 
hills  of  the  red  strata.  Hence  we  returned  to  Exeter 
by  the  suburb  of  St.  Thomas%  which,  as  I  have 
mentioned,  is  built  across  the  me^ows, 

August  21^/. — At  noon  this  day,  I  set  out  from 
Exeter  for  Ashfield,  at  the  distance  of  16  miles.  I 
first  ascended  to  the  top  of  the  hill  on  which  Exeter 
stands ;  and  after  travelling  some  way  in  the  direc** 
tion  of  the  Ex^  I  came  down,  by  a  long  descent,  to 
the  Icvcfl  of  tlie  spacious  meadows  formed  on  the 
sediments  of  that  river  and  the  Clysf^  which  unite 
immediately  below  the  small  town  of  Topshani^  situ« 
ated  on  the  extremity  of  the  cape  formed  by  this 
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hili ;  a  space  already  described  in  my  formerjouniey. 
This  long  hill  is  covered  with  a  prodigious  abuii* 
dance  of  the  same  gravel  of  grey  wauke^  which, 
as  I  then  said,  forms,  at  various  depths,  strata  oi 
pudtRng'StonCy  between  other  strata  wherein  no  gra- 
vel is  contained. 

1843.  At  Honiton^s  Cfyst^  I  crossed  the  small 
river  which  gives  its  name  to  that  village,  and  to  se- 
veral others  on  its  course ;  and  having  passed  over 
the  meadows  of  this  stream,  I  ascended  a  higher 
ground,  consisting  also  of  red  strata^  but  differing 
in  their  nature  from  the  preceding ;  and  here  I  found 
aome  of  the  same  kind  that  I  had  observed  in  the 
fliffs  at  Daxvlishy  very  remarkable  as  being  divided 
into  compartments  by  blackish  veins  of  a  harder 
substance,  and,  in  the  above  cliffs,  reduced  by  thft 
actions  of  the  air  to  the  appearance  of  pigeon-holes ; 
the  ground  here  continuing  to  be  covered  with  the 
gravel  of  grey  wacke.  Strata  thus  easily  recognized 
by  distinct  characters,  when  found  in  various  placeK 
at  different  levels,  with  great  intersections  in  the  in- 
termediate lands,  (whereof  I  have  given  several 
other  examples,)  shew  that  the  catastrophes  which 
have  thus  broken  and  disordered  thein  have  been 
produced  by  different  degrees  of  subsidence.  These 
singular  stratd  disappear  in  some  parts,  being  co- 
vered with  a  greyish  soil ;  then  other  masses  of  them 
are  seen,  of  which  the  intervals  are  filled  with  gravel 
of  grey  wacke;  as  I  saw  in  several  places,  where  it 
was  taken  out  to  mend  the  road. 

1344. 
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I S44*  I  next  ascended  a  higher  ridge,  called 
Sitraitway-headj  ivhich  separates  the  system  of  wa- 
ters of  the  Exy  from  that  belonging  to  the  Oitcr; 
'and  here  I  found  a  great  change  in  the  sur&ce  of  the 
country.  The  vale  lying  below  this  •  ridge  on  the 
eastern  side  divides  the  hills  consisting  of  red  strata 
covered  with  grey  zeacke,  from  the  Blackdown  hilU^ 
which,  as  I  have  said,  like  those  of  Haldon  on  the 
west  of  the  Ex^  have  their  surface  covered  with 
large  glasses  of  flint,  on  strata  of  greyish  sand  and 
sandstone.  The  small  river  Tale  winds  through  the 
tneadows  of  this  vale,  in  its  way  to  join  the  O//^, 
which  arrives  through  a  wide  interval  between  differ* 
ent  ridges  of  hills,  leaving  that  of  the  Blackdawm 
po  the  north.  From  the  top  of  Straightway  head^ 
1  saw,  beyond  this  interval,  the  ridge  of  Giitisham 
hilly  separating  the  system  of  the  Otter^  from  that 
of  the  Sid  to  the  eastward.  I  passed  the  Tale  io 
its  meadows  at  Fairmile;  then  the  Otter^  and  a 
small  stream  which  joins  it,  at  Fenny  bridges.  The 
Otter  being  here  divided  in  its  meadows  into  various 
branches,  four  bridges  were  formerly  required  in 
this  spot;  but,  when  I  passed  it,  I  saw  a  canal  be* 
gun  for  the  purpose  of  uniting  these  branches  under 
trv'O  bridges ;  which  plan  has  at  last  been  effected, 
though  at  first  it  was  attended  with  some  accidents. 

1 345.  Although  these  rivers  no  longer  commit 
such  ravages  as  they  formerly  did,  they  still,  in  some 
places,  attack  the  foot  of  the  hills  when  they  over- 
flow.  1  was  told  by  Mr,  Lutlier  Elliott,  whom  I  nien- 

1  tioncd 
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lioiied.  before  M  having  informed  Oie  of  various  pm^ 
ticulars  neapecting  the  course  of  the  Otter^  that  thi$ 
river,  during  one  of  its  inundations,  covered  a 
meadow  belonging  to  him  with  an^  urtinense  quanti^ 
of  gravel  The  cause  of  the  continuance  of  these 
accidents  is  in  general^ .  that  the  opposite  sides  of  a 
river  belong  to  different  proprietors ;  on  M^hich  ac* 
count  its  course  cannot  be  straitened,  nor  its  waters 
prevented  from  attacking  some  parts  of  its  border."* 
About  a  mile  below  Honiton^  the  Of ^er^  formerly 
attacked  a  projecting  part  of  its  left  bank,  ti^hich  it 
reduced  into  a  snMsJl  cliff;  but  by  degree^  the 
gravel,  crumbling  down,  removed  the  river  to  some 
distance  from  the  part  first  attacked,  which  now 
forms  a  talus  covered  with  grass :  the  stream,  how- 
ever, continued  to  excavate  farther  down,  where  the' 
nature  of  the  strata  is  seen  in  their  section :  they  are 
die  red  strata^  alternately  hard  and  soft  as  in  other 
places ;  and  both  by  their  ruptures  and  inclination, 
they  indicate  the  subsidence  which  has  produced  the 
valley.  As  the  excavation  on  that  side  was  likely  to 
proceed  much  farther,  the  owner  of  the  land  has 
planted  piles,  interwoven  with  twigs,  to  secure  it^ 
against  the  attacks  of  the  river,  which  is  thus  thrown 
across  an  alluvial  soil,  against  the  oppoisite  side :  the 
water  was  very  low,  when  I  observed  the  latter  spdf, 
id  that  there  also  I  could  see  the  history  of  tins  soil  in* 
the  section  of  the  side  of  the  channel :  at  the  bottonx^ 
lies  the  flinty  gravel  which  here  covers  the  hills  and' 
their  slopes ;  this  diminishes  gradually  in  size ;  aAd  it 
is  evidently  seen  that,  for  a  long  tinfe,  the  river*  has*^ 
*  deposited 
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ilepoftited  nothuig^tHit  earthy  pilrtidet,  as  is  &e  DM 
at  present  wMl  alt  rivers  during  their  HnrMktioDs ; 
lior  would  thef  DOW  carry  al6Dg  with  th^  even  these 
particlei^  were  it  noitbat  they  stili  atfeurk  some  parts 
of  their  bordors^  over  which,  for  that  reason,  vege6k» 
tiofi  has  not  yet  been  able  td^sfri^ead. 

1346.  The  art  of  puttie  a  stop  tojle  waste  still 
committed  by  running  Haters,  in  pltfns  as  well  as  m 
vallies^  is  at  present  very  well  aiiderstood ;  but,  in 
most  cases,  the  interests  of  individuals  prevent  its  be* 
Hig  carried  into  effect.  This  art  consists  in  cutting, 
through  the  alluvial  soils,  during  a  dry  season,  a  deep 
and  strait  channel,  from,  which,  till  it  is  extended  to  a 
sufficient  length,  tlie  river  b  excluded ;  it  is  then  sud* 
denly  opened,  at  a  time  when  tlie  stroim  is  swelled ; 
and  the  latter,  rushing  into  it  with  impetuosity,  com-* 
pletes  the  works,  by  continuing  to  cut  its  own  way  in 
the  direction  thus  given  to  its  current  But  the 
courses  of  rivers  often  form  the  boundary  between 
provinces  and  estates;  and  without  some  fortunate 
concurrence  of  circumstances^  the  inhabitants  of 
their  borders  are  continually  doing  injuiy  to  one 
fmother,  each  endeavouring  to  tlirow  back  the  river 
to  the  opposite  side.  About  sixty  years  ago,  I  saw 
two  great  projects  of  this  nature  successfully  execut- 
ed by  the  genius  and  known  character  of  a  single 
man ;  one  relating  to  the  TesiHf  in  the  part  where  it 
separates  the  Milamse  from  the  states  of  the  King 
of  Sardinia,  and  the  otiier  to  the  Po  in  the  latter 
ftates.     During  a  long  time,  the  sovereigns  on  both 

sides 
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•ides  of  the  J^n  had  repeatedly  appointed  com* 
missioners  to  form  a  strait  channel  for  that  river, 
and  put  a  stop  to  its  devastations  on  both  its  banks  } 
but  these  attempts  had  always  proved  unsuccessful, 
on  account  of  the  disagreements  between  the  respec- 
tive commissioners,  who.  were  profiessional  men; 
when  a  friend  of  mine,  Mr.  Matthey  of  Falorbe, 
who  was  inspector  of  mechanics  in  the  states  of  the 
King  of  Sardinia,  and  had  drawn  up  a  memorial  pa 
the  subject,  advised  that  prince,  whose  confidenca 
be  had  gained  by  his  talents  and  integrity,  to  writa^ 
himself  to  the  emperor,  transmitting  to  him  this 
Hiemorial,  and  inviting  him  to  appoint  on  his  side  a 
fonfidential  p^son,  invested  Mith  full  powers,  aji 
M.  Matthey  should  be  on  the  other.  The  emperor 
consenting,  every  thing  was  easily  settled  with  re- 
gard to  the  indemnifications  to  be  made  to  the  statt 
which  was  to  be  the  greatest  loser  by  ^e  new  chan- 
nel formed  for  the  river ;  and  the  work  having  been 
^tirely  conducted  by  JVI.  Matthey,  a  stop  was  put 
to  the  perpetual  changes  of  the  bed  of  the  Te^in  in 
its  inundations. 
• 

1347.  The  same  plan  Vas  afterwards  pgiyued 
with  respect  to  the  Po  in  Piedmont :  M.  Matthey 
having,  with  the  king's  approbation,  formed  a  plan 
to  straiten  the  course  of  that  river  through  the  lands, 
which  were  frequently  ravaged  by  its  waters,  he 
assembled  the  proprietors  of  those  lands^  and  ex- 
plained to  them  the  great  general  advantages  that 
would  result  from  coufiQing  the  river  within  a  con* 

stant 
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stant  channel ;  adding,  that  this  could  not  be  done;^' 

m 

unless  they  would  enter  into  an  agreement,  and  give 

him  full  power  to  execute  in  the  most  convenieDt 

manner  his  plan,  which  he  shewed  them  ;  fixing,  at 

the  same  time,  how  much  an  acre  should  be  paid  by 

those  who  gained  land  to  those  who  lost  it;  and,  in 

order  to  favour  the  project,  all  the  expenses  attend* 

ing  it  were  to  be  defrayed  by  the  king.     The  kneim 

folents  and  character  of  M.  Matthey  induced  all  who 

had  an  interest  in  the  business,  to  place  entire  cod* 

fidence  in  him;  and  tlie  plan  was  executed,   veiy 

greatly  to  the  advantage  of  a  va^t  extent  of  country, 

which  tlie  Po  had  devastated  so  much  the  more,  oo 

account  of  all  that  was  done  by  those  who  had 

estates  on  one  side,  to  secure  their  own  lands,  by 

throwing  back  the  river  to  the  opposite  side.     I  have 

seen,  in  my  travels,  many  places  where  it  would  btf 

advantageous  to  adopt  a  plan  similar  to  this;  which 

I  have  been  led  here  to  explain,  by  what  I  observed 

along  the  course  of  those  little  streams,  tlie  2 ale  and 

the  Otter. 

August  QQdQSd  and  241  h.  When  I  arrived  on  the 
evening  pf  the  21st  at  the  liouse  of  my.  friend  Mrs. 
Burges,  I  had  been  engaged,  ever  since  the  Sfith 
of  June,  in  a  course  of  almost  continual  fatigues:' 
I  had  not  yet,  however,  completed  the  whole  of  my 
plan  in  this  journey;  and  having  great  need  of  a 
little  rest  before  1  resumed  it,  1  could  not  have 
chosen  a  place  more  suitable  for  this  purpose  than' 
Ashjieldy  where  Mrs-  Burges  herself,  and  her  neigh-" 

hours 
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bburs  whom  I  mentioned  before,  were  all  kindly 
desirous  to  promote  my  views.  My  first  object  was 
to  observe  the  western  part  of  the  coast  of  Simncrset-^ 
shire  t  whence  I  meant  afterwards  to  proceed  east- 
ward to  the  bay  of  Bridgewater,  which  was  already 
known  to  me.  Having  communicated  this  plan  to 
my  friend  Mr.  Short  of  Teignmauthy  he  had  been  so 
.good«s  to  procure  for  me  an  invitaUon  from  Sir 
John  Treveltan  to  his  seat  at  Nettlecombe.  near 
that  part  of  the  Somersetshire  coast  which  I  had  first 
in  view ;  and  I  wished  to  go  thither  strait  over  ttie 
hills,  crossing  the  small  rivers  that  flow  in  their 
vales:  but  I  should  have  found  it  difficult  to  execute 
this  project,  without  such  assistance  as  I  here  ob« 
taioed.  Mrs.  Burges  sent  with  me  a  man  on  horse- 
back as  my  guide ;  a  horse  for  myself  was  lent  to 
me  at  IVolford  Lodge;  and  Miss  Charlotte 
SiMCOE,  of  whose  talents  in  drawing  maps  a  speci* 
men  has  appeared  in  that  of  some  part  of  the  coasts 
of  the  Baltic  and  North  sea^  prefixed  to  the  first 
volume  of  these  Travels,  Mas  so  kind  as  to  copy  for 
me  that  part  of  Colonel  Mudge's  large  topographical 
map,  which  contained  the  tract  of  country  tliat  I 
was  now  to  cross. 

August  Q5th.  I  set  out  from  Ashjield  at  a  little 
after  one  o'clock,  and  ascended  to  the  top  of  the 
Blackdown  hills  by  a  road  passing  above  Wolford 
JLodge.  Proceeding  thence  along  the  western  bor* 
der  of  this  ridge,  I  perceived  it  to  be  intersected  by 
combes^  separated  by  promontories,  some  of  which 

£  e  terminate 
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icnninatc  ahniptly  on  the  side  towards  the  valley  of 
the  Talc,  like  those  already  described  on  the  Ilomton 
side.    Ileuce  I  saw  a  jjrrat  extent  of  these  tmineiicw 
to  the  eastward,  nhere  I  coutd  not  distinguish  their 
inflexions.     The  whole  surface  is  covered  with  tbosc 
large  masses  oi  fVuity  which  have  before  been  a  great 
object  of  examination  in  this  work^  and  which  are 
spread  on  a  very  deep  bed  of  yellowish  sand,  a» 
appears  in  many  excavations,  and  in  tlie  sides  of 
the  roads.     I  then  crossed  the  upper  part  of  a  largs 
fomhe  descending  from  the  eastward,  wherein  flows 
a  brook,  in  its  way  to  join  tlie  sn^all  river  CWw, 
wliicb,  as  I  liavc  already  saidj   falls  into  the  Ex 
alx)vc  Coictcy  bridge.      I   descended  considerably 
before  I  came  ilown  to  the  level  of  that  river,  leaving 
on  each  side  a  large  pron)ontory  terminating  abrupt- 
ly, like  those  mentioned  above.     In  this  valley  lies 
HamfokCj    the   clergyman  of  which   village,    ilr. 
Land,  was  the  following  year  so  good  at  to  give 
me  some  information  that  I   shall  intmdnce  here- 
after, respcctinij  the  f!n>r\ftf)ir  o(  the  neighbouring 
rountry.  I   .-;r.v  that  tiio  tu.-trrn   extremity  of  tliis 
v«H(  V  wag  divided  into  thre**   hiv.iichcs  :    t)ie  Ctfhn 
fjiiu'rt'di   from   fiijr.  of  i\\v<(:.  nnd   fluws  aloni:  the 
^.ilh•v  throuaii  y}\jn<iows  Juci^vdiiiLi;  tu  the  account 
itivtni  me  at  i.'owu'!/  brii!L:(\  '.i  l:}4(»'^:  the  two  otlicr- 
branches  are  on!v  coihIks^  rdntiuiiiiii:  brooks^  whkh 
fall  into  iht  iiver. 

lJ+8,  AiWx  \\'^\\i\x  rrrisscd  ihli  valW.  I  ascend- 
f  d  u  new  rVvu^  uf  hill?,  of  the  iamc  nature  with  the 

preceding, 
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)eding^  mid  covered  hIso  \nth  a  great  aburidddce 
iintSf  but  more  cultivated.  My  guide  led  me  a 
3  way  out  of  the  road,  in  order  to  shew  me,  in 
of  ttie  fields,  what  is  here  called  a  Barrotv ;  by 
:h  I  understood  a  tumulus^  or  one  of  the  small 
ints  raised  by  the  ancient  inhabitants  of  tha 
itry;  but,  on  coming  up  to  it,  I  found  it  of  aii 
in  much  more  modern ;  and  its  name,  Simoyis 
tw,  brings  it  near  our  own  times.  It  is  obvi- 
y  tlie  work  of  the  first  cultivators  of  the  hill, 
were  obliged  to  clear  away  the  flints,  before 
could  plough  the  land ;  as  is  tlie  case  in  all 
itries  where  the  surface  is  covered  with  a  great 
itity  of  stones,  of  which  I  have  given  many 
nples.  This  heap  is  nearly  conical,  and  its  base 
irs  at  least  an  acre  of  ground.  A  long  time  musll 
t  elapsed  since  the  neighbouring  land  wa^ 
ght  into  cultivation ;  for  the  stones  at  the  top 
le  heap  are  covered  with  lichens,  and  the  vege- 
\  earth,  which  has  accumulated  between  them, 
ishes  abundance  of  plants :  the  fields,  however, 
lot  yet  entirely  cleared  of  all  the  large  stones^ 
y  being  still  taken  up  whenever  they  are  plough* 
the  new  accumulations,  around  the  base  of  the 
ow^  are  easily  distinguished  from  the  rest ;  and 
5  were  in  the  fields  several  small  heaps  which 
not  yet  been  removed.  This  kind  of  chrono* 
r  is  found  in  all  the  countries  where  cultivationi 
ually  gaining  on  waste  lands,  has  not  yet  ex*' 
ed  itself  over  the  whole* 
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1 349.  When  I  came  to  the  northern  brow  of  these 
hillsi  I  saw  another  ridge  rising  beyond  a  very  wide 
valley,  wherein  the  small  town  of  IFellhigton  is 
situated.  On  descending  into  this  valley,  I  found 
there  a  very  different  soil,  consisting  of  that  red 
marl  with  blue  stripes,  which,  as  I  have  sud,  ap« 
pears  also  at  the  foot  of  the  hills  to  the  eastward  of 
those  oiBlackdtmn  ;  and  as  I  came  near  IFellingtim^ 
I  saw  tlie  red  strata  at  the  bottom  of  the  valley. 
Throughout  the  whole  of  the  extensive  space  lying 
between  tlie  hills  which  I  had  just  descended,  and 
the  town,  I  did  not  cross  any  stream ;  however,  I 
saw  here  and  there  some  meadows  intersected  nith 
ditches,  whence  it  is  evident  that  some  rivulet  circu- 
lates in  tliem,  and  that  tliey  are  subject  to  inunda- 
tion from  the  rain  waters.  At  half  past  six  I  arrived 
at  JVellingtofif  where  I  passed  the  night 

August  9,6th.  The  rain  prevented  me  from  setting 
out  beforc  half  past  nine  in  the  morning.  I  had  still 
a  mile  to  cross  of  the  breadth  of  the  valley,  on  the 
bottom  of  which  I  saw  a  multitude  of  little  mounts, 
consisting  of  masses  of  red  strata  left  at  a  higher 
level  than  the  rest,  and  evidently  signs  of  tlie  catas- 
trophe whereby  it  was  originally  formed.  For  some 
way,  the  soil  was  still  covered  with  flinty  gravel; 
but  as  I  advanced,  this  was  succeeded  by  stones  of 
otlier  kinds,  I  found  the  small  river  Tone  flowing 
tlirough  meadows  at  the  foot  of  the  hills  on  the  oppo* 
site  side  of  tliis  large  valley;  and  I  learnt  from  a 
CQuntryman  whom  I  happened  to  meet,  that  these 
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meadows  are  of  much  greater  breadth  both  abovt 
aad  below  the  bridge  by  which  I  was  to  cross  the 
stream,  than  at  the  pobt  where  it  is  built ;  that  in 
winter  they  are  inundated ;  but  that  their  soil  \t 
gaining  in  height  by  the  sediments  of  the  waters,  I 
must  here  pause  for  a  moment  to  consider  the  spacri 
over  niiich  I  had  now  passed,  and  in  which  are  two 
rivers,  flowing  near  each  other,  and  having  almost 
pan^ld  courses :  one  of  these,  the  Culm^  proceeds, 
as  I  have  said,  to  join  the  J5x,  and  accompanies  it 
to  tliesea  on  the  southern  coast;  and  the  Thne  falls 
into  the  Parrotj  which  discharges  itself  into  the  sea( 
An  thd  northern  coast;  while  both  flow  in  vallies 
bearing:  no  proportion  to  the  volume  of  the  streams. 
This  "drcumaitance,  with  the  descriptions  that  I  shair 
continue  to  give  of  the  hills,  shews  that  these  vallies' 
bear  all  the  characters  of  original  channels,  wbicti' 
the  streams  formed  by  the  rain-waters  found  in  their 
aoorse  when  they  began  to  flow. 

1S50.  I  crossed  several  ridges  of  hills  in  my 
way  to  Milverton^  a  village  situated  in  a  vale 
watered  only  by  a  brook.  Hence  I .  ascended  a 
higgler  ridge,  from  the  top  of  which  I  had  a  view- 
of  as  great  a  chaos  as  can  possibly  be  imagined ; 
and  I  liave  been  told  that  the  same  kind  of  country 
prevails  throughout  all  the  north  of  Deocnshire. 
Ilie  hills,  lower  than  those  that  I  had  already  pass* 
ed,  being  dispersed  without  any  order  or  commoa 
iirection,  they  form,  wlien  seen  from  the  heights,  a 
rtry  interesting  and  beautiful  scene,  by  tl)e  gre^t 
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I  am  speaking  has  been  produced  by  the  subsidence 
of  all  the  surrounding  masses,  is,  that  it  is  itself  crossed 
from  top  to  bottom  by  a  fissure  three  or  four  feet  in 
breadth,  filled,  like  a  vein,  \iith  other  materials; 
and  the  strata  have  not  preserved  the  same  level  on 
its  opposite  sides.  The  catastrophe  which  formed 
these  hills  must  have  been  very  violent,  since  masses 
of  the  same  breccia  are,  as  I  have  said,  scattered  oa 
the  suifacc  of  the  hills,  over  which  I  had  passed  in  my 
way  to  fViveliscofnbe.  These  strata  are  very  hard ; 
great  masses  of  them  are  detached  with  gunpowder, 
and  afterwards  broken  with  large  hammers,  for  the 
purpose  of  taking  out  tlie  parts  proper  to  be  burnt 
into  lime;  and  the  terrace  which  I  have  mentioned  is 
formed  of  the  other  parts  thrown  out  upon  the  slopCi 

1353.  This  breccia,  like  that  in  the  cliffs  near 
Teignmouth^  contains  rounded  masses  of  grey  umcke^ 
amongst  the  others  of  a  very  hard  greyish  Ibne  stone  i 
but  the  latter  are  umcli  the  most  abundant;  and 
here,  many  successive  strata  are  found  of  the  same 
kind ;  whereas  at  Teignmouthy  there  are  only  some 
strata  of  breccia  among  others  which  are  homo- 
geneous.  However,  though  the  strata  of  this 
eminence  are  almost  all  of  breccia,  and  must  be 
cleared  away  from  top  to  bottom,  they  are  not  all 
used  for  lime  ;  those  being  chosen  for  this  purpose, 
which  contain  the  fewest  fragments  of  grey  zvacke^ 
and  in  which  the  fragments  of  lime'Stone  lie  the  most 

■ 

closely  together ;  because  it  is  difficult  to  detach  the 
masses  from  the  red  substance  wherein  they  are 

imbedded 
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»dded,  It  being  so  greatly  indurated,  that  It 
ts  the  stroke  of  the  hammer  almost  as  much  as 
stones  themselves ;  and  though  it  is  susceptible  of 
ination,  it  does  not  produce  a  good  lime :  as  for 
masses  oi  grey  wacke,  ttiey  are  picked  out  from 
rest  as  carefully  as  possible ;  and  those  which 
)en  to  remain,  are  afterwards  found  among  the 
,  where  they  have  undergone  no  other  change 

that  of  assuming  a  reddish  tinge  on  the  outside. 

most  proper  for  tliis  purpose  arc  the  lower 
ta;  those  above  them  contain  fewer  calcareous 
ses,  and  are  used  for  building  stone.  Under 
6  strata  of  breccia^  there  are  some  of  the  same 
substance  which  are  homogeneous,  except  that 

are  veined  with  blue:  these  are  also  very  hard ; 
being  easily  split  into  flags  in  the  direction  of 
strata,  they  are  used  for  flat  pavements,'  apd  for 
coping  of  stone  fences  :  the$e  were  worked  to  the 
ht  of  ■  some  feet  above  the  level  of  the  terrace ; 

the  workmen  told  me,  that;  below  them  were 
ta  of  brecciay  similar  to  those  of  the  upper  parL 

other  eminence  of  the  same  nature,  which  I  had 
I  from  a  distance,  belongs  to  another  hill, 
irated  from  this  by  a  combe ;  it  is  worked  on 
of  its  fronts,   and  rises  also  {is  an  obelisk,^  from 

of  the  sides  of  the  combe ;  its  strata^  nearly 
zontal,  being  laterally  broken  off  in  tlie  same 
mer  as  those  of  the  former.  I  inquired  whether 
"C  were  any  similar  strata  in  the  neighbourhood ; 
workmen  told  me  tliat  there  were  none  farther 
tward,  but  that  tliey  were  found  here  and  there- 
to 
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to  the  cast,  within  an  extent  of  eight  or  ten  milcS; 
and  always  on  the  top  of  the  hills. 

1354.  On  quitting  this  spot,  which  is  in  itself  very 
remarkable,  and  will  appear  still  more  so,  when  I 
shall  have  proceeded  fartlier  in  my  description  of 
tills  part  of  the  country,  I  crossed  the  ridge  of  hills 
consisting  of  red  strata^  to  which  belon;;  these 
mounts  of  breccia^  and  ^vhich  forms  one  of  the  sides 
of  a  large  combe  having  its  opposite  siJef  oiscHktm; 
ill  asicending  tlie  latter,  I  here  and  there  saw  the 
strata'  indined  in  the  direction  of  the  slope;  but  I 
perceived  liothingmore  of  them,  either  at  the  top  of 
the'  hill,  or  oti  its  opposite  slope  towards '  another 
valley,  as  they  were  covered  with  a  very  thick  loose 
^il:  they  again  appeared,  however,  on  the  ridge 
of  hills  bordering  the  other  side  of  this  valley,  tlieir 
nscctiofty  on  its  summit,  forming  a  kind  of  pavement 
in  several  parts  of  the  high  road  to  JVatchely  which 
I  here  entered,  and  followed  for  some  May :  their 
inclination  is  opposite  fo  that  of  the  strata  in  tlic 
hills  on  the  side  of  the  valley  which  I  had  ^rst 
ptissed. .  rhad  hence  a  view  to  the  eastwaixl  of  the 
ii^liole  cl'.ain  of  the  Quantbck  hUls\  in  a  direction 

from  Sv  E.  to  N.  W.  where  it  terminates  towards 

I 

tiie  sea  in  several  very  remarkable  terraces,  which  I 
shall  describe  in  the  sequel ;  and  to  the  w  est  of  tliis 
chain,  I  saw  several  distinct  hills,  marked  in  tiic 
maps  with  their  names:  the  first  and  highest  of 
tlicse  forms  a  cape  on  the  coast,  and  is  called 
North  hilt  I    followbg  tliis  to  the  so'utli,  but  not 
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aaineliDe,  are  Dumter  hill,  Dunker^  heacM^ 
le  &rtfubm  kills;  with  many  insulated  mounfii 
i  tlpe&e  higher  eminences.  From  this  toBdy  { 
1'  ioto  Another  to  the  westward^  which  led' ni^ 
y.  to  J^ettlecombe^  where  I  aniftd  at  half  (tut 


1 1 
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Sm  .Si&  John  Trevelyan,  hxmhg  bam  tnlorM^ 
my:  views  by  Mr.  Shorty  reeeivednieih.'a.vcry 
igmanner^  and:  offered' to  assiiBt  me  i»-theifrthe 
ing  day«  After  dinner,  I  walked  oveir  his  parh; 
which  are  include  several  hil)s,  onthestofMl 
I  Brendons  towards  the  sea«  -I  have  seen  imry 
iwe  agreeable  examples  of  that  repose  of  no- 
tti  heautifully  repne^ented  'byvM*  R]M*ond 
iiijiBONiEBEj  inhia'de6crif)itikm  ofztbb-Pj^re^ 
jwlkeoehe  apeaks  o^the-  time^^^  wten]  aqtMi 
M^tion,^  so  soady  toi  teke  'pcesessiohiof^WflMFy 
&[0f  the,  surface  which  enjoys^mst^  bat  Mr  oHen 
)lledi  front  the  sides  of  the  mountains -by  tli0lttst 
?ii|sibns.of  those exfkiring  gpants,  shoUpeaide-' 
f  establish  itself  on  their  lifeless  liinbs."' A^  tte^ 
pthe  most  extraondinfury  -catasti^ophea  is'liere^ 
d  with  a  mantle  0|i  the  ftnttetf  veithire)  iiit^r^ 
d  withiwoods ;  the  thiemal  stale  of  the  groanAit 
er  known  by  the  qunt^ries  which  Sir  IJohi>  bas< 
i  in  several  places :  from  one  at  the  top  of  the 
bn  KdU  ai^  taken  the- best  ^i7/eifi  for  roofethat 
imd  iQ<  all  this  neighbourhood;  smd  they  are- 
Qited  to.a  great diitance;.  at tbefoot^tlM^ are- 
L  qu^urcice.  in^  sebistii  latemiiPeili'with'/Dr^j^ 

u?acke^ 
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tiHtcke^  here  used  to  build  stone  fences  and  cottages  r 
these  strata  are  broken,  and  inclined  towards  d iflerent 
points  in  different  hills,  which  evidently  appear  to  bt 
only  masses  of  strata  fallen  in  disorder  towanls  the 
side,  where,  by  the  last  great  J2^i«i&iic«  of  the  surface 
of  the  globe,  the  present  bed  of  the  sea  has  been  pro- 
duced. By  the  springs  issuing  from  the  combes  with- 
in the  park,  and.'  those  of  the  eminenoed  above  it^  a 
rivulet  is  formed,  which  is  received  .below  into  a  fish- 
pond, whence  it  falls  on  a  mill ;  it  then  enters  a  small 
vale ;  and  being  afterwards  jomed  by  some  other 
streams,  they  proceed  together  to  dischai^  tbenn 
selves  into  the  sea,  near  Donnijord. 

.  August  Slth.  Sir  John  Treveiyan  was  so  good 
as  to  take  me  with  him  down  to  the  coast,  chiefly  for 
the  purpose  of  shewing  me  a  very  remarkable  pheno- 
j^m^oon  which  he  had  described  to  me  the  day  befixe. 
With  this  view,  we  first  went  to  IVtUcIietj  a  small  port 
fbr^kied  in  a  cpve  by  a  semicircular  pier,  (of  the  kind 
called  cobs  in  this  part  of  the  country ;)  this  pier  be- 
gins- from  a  projection  of  the  coast  on  the  west^  and 
terminates  near  another  projection  on  the  east,  leaT« 
ing  at  the  latter  point  the  entrance  for  small  vessels, 
which  lie  here  as  in  a  basin ;  they  come  in  at  hi^ 
water,  and  are  sheltered  from  the  waves. 

•  1356.  The  phenomenon  of  which  Sir  John  Treve- 
iyan had  spoken  to  me,  may  be  viewed  from  the  cob 
while  the  tide  is  out,  as  was  tlie  case  at  the  time  of  our 
^val ;  when,  ti^e  bottom  of  .the  sea  being  uncovered 
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Irom  Watchet  to  Donniford^  I  saw  it  to  be  fimned 
by  the  sectkm  of  inclined  strata  of  a  kind  of  lime^ 
latmCj  which  is  unknown  on  the  eminences  of  the 
country,  and#not  found  any  where  else  in  this  neigh- 
bourhood ;  but  it  is  met  with  on  the  opposite  coast  of 
Gktmorgamhirc  in  Wales.  Advancing  on  the  cob,  I 
observed  below,  on  the  part  abandoned  by  the  water^ 
a  number  of  men,  who  were  filling  the  panniers  of 
tbeir  asses  with  fragments  of  these  strata,  which  are 
easily  detached,  on  account  of  the  multitude  of  the 
fiactures,  and  are  burnt  into  lime  at  Watchet.  This 
stone  is  of  a  nature  so  perfectly  distinct,  that  it  cannot 
be  confounded  with  any  other :  it  has  the  same  pro- 
perty  as  gypsum ;  for  its  Ume  becomes  hard  assoon 
as  it  is  wetted.  In  building  walls  M-hich  are 
to  be  under  water,  or  constructing  channels  wherein 
water  is  to  flow,  nothing  more  is  necessary  than  to 
place  tlie  stones  in  the  proper  order,  and  then,  moist** 
ening  this  lime,  to  pour  it  quickly  between  them ;  for 
it  acquires  its  usual  degree  of  induration,  though  co- 
vered with  water  immediately  afterwards.  It  is  this 
Ume  that  has  at  last  supplied  the  means  of  building 
solidly  a  light-housQ  on  the  Edch/stone  ;  which,  being 
a  rock  in  the  midst  of  the  sea  at  some  distance  from 
Plymouth,  is  constantly  beaten  by  the  waves  when 
there  is  any  wind,  and  no  former  light-house  ever 
stood  on  it  for  any  great  length  of  time.  This  lime, 
as  Sir  John  informed  me,  cannot  be  used  in  agricul- 
ture^ because  of  the  above  property ;  for  if  rain  comes 
oa  before  i(  is  incorporated  with  the  earth,  and  com* 
jMouted  by  the  plonghi  it  becomes  like  so  much 
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gra,ni  sctttered  on  the  5oil;  all  its  small  noma 
being  them  harder,  and  not  less  insoluble,  Aan  the 
stone  itself  before  it  has  been  burnt. 

1357.  This  is  one  of  the  phenomena  which,  ior 
my  Letters,  I  had  opposed  to  Dr.  Uutton's  assertioD 
that  no  other  cause  than  a  heat  of  fusion  could  haie 
consolidated  our  mUieral  strata :  I  allowed  that  thb 
was  indeed  true,  according  to  his  system,  in  wbicb 
these  strata  are  supposed  to  have  originated  in  the 
detritus  of  preceding  continents,  scattered  over  the 
bottom  of  the  sea ;  but  observed  that  the  case  was  very 
different  with  resi>ect  to  substances  chemically  frtd' 
pitated  within  its  bosom,  and  possessing  the  facultf 
of  indurating  even  in  a  liquid;  and  among  other 
substances  to  which  that  faculty  belongs,  I  particu- 
larly mentioned  this  kind  oi  lime. 

1358.  The  inclined  calcareous  strata^  the  section 
whereof  composes  the  bottom  of  this  part  of  the 
Bristol  chanuelj  afford  also  a  striking  symptom  of 
the  catastroi)he  which  formed  the  present  bed  of  the- 
sea,  by  the  subsidence  of  the  strata  throughout  a 
great  extent  of  t lie  globe;  as  I  have  shewn  by  many 
other  examples  around  this  island.  The  coast  here 
likewise  bears  the  character  so  generally  indicative 
of  this  revolution.  The  two  capes  that  form  the  cove 
oiJVatchet^  thougli  they  arc  at  the  level  of  the  sea, 
consist  of  the  red  strata^  by  which,  on  tlie  hills  of 
NettlecombCj  as  well  as  on  others  already  .described, 
the  schisti  are  covered;    and  which    having  been 
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broken  id  their  f^l  toward3  the  point  of  the  great 
subsidence,  have  assumed  different  inclinations. 
\)Cing  seen,  in  the  western  cape,  to  rise  towards 
;he  sea  and  incline  backwards,  while,  in  the  eastern, 
liey  incline  towards  the  sea :  and  this  is-  also  a 
lyinptoin  which  I  have  frequently  pointed  put  in 
>tber  cliffs  of  different  kinds  of  strata.  As  the  frag- 
[pents  of  the  strata  on  the  bottouvof  the  sea  are  hei^ 
K)  constantly  gathered  up  when  the  tide  is  out,-  the 
iiraves  have  not  been  able  to  raise  a  beach  at  thoif 
foot  of  these  capes_and  therefore  still  beat  against 
them  Qt  high  >vuter;'  but  farther  eastward,  where 
they  iin(i  gravel,  and  impel  it  towards  the  coast,  I; 
MLW  the^t  at  the  foot  of  a  similar  cape,  which  was  now 
reduced  into  a  talus  and  coyei*ed  with  grass,  a  beach 
hud  been  raised. 

1 359.  On  the  west  of  IFatchety  and  consequently 
nearer  to  the  open  sea,  tiie  bottom  of  the  Bristol 
Channel  is  covered  with  a  great  abundance  of  sand; 
we  followed  the  shore  on  that  side,  where  the  land 
slopes  gently  down  to  tlie  sea ;   and  I  saw  there, 
added  to  the  coast  by  the  sand  wluch  the  waves  apd 
the  tides  liave  brought  up  against  it,  an  extensive 
tract  of  now  grounds,  in  many  parts  intersected  by^ 
slips  of  the  original  land  rising  very  little  above 
tlieir  level ;   but  tliese  slips  are  very  easily  discerned  ' 
by  their  red  soilj  and  by  a  small  ridge  of  gravel  .  * 
which  tlie.  waves  have  raised  in  front  of  them.     In 
our  way,  we  crossed  two  small  streaqis ;  one  of  these 
niisht  easily  have  been  stepped  over ;   the  other  wq;^ 
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passed  below  Dunster  castle  on  a  small  bridge 
above  which  a  bar  of  gravel  has  extended  itself,  keep* 
ing  the  water  at  a  higher  level  in  the  meadows. 
Beyond  the  bridge,  the  new  grounds^  distingubhable 
by  their  perfect  horizonialitifj  are  of  very  great  ex- 
tent, and  are  secured  against  the  sea  by  imbank- 
ments.  We  proceeded  to  a  point  whence  we  saw, 
at  the  foot  of  a  cape  formed  by  the  lofty  eminence 
called  North  hill,  the  small  town  of  Mineheadf 
where  a  port  has  been  foiined  in  the  same  maimer 
as  at  fFatchet:  Minehead  being  still  at  some  dis- 
tance, we  had  not  time  to  go  on  to  it ;  but  Sir  John 
Trevelyan,  having  taken  notice  that  I  observed  par- 
ticularly what  streams  we  crossed,  told  me  that  tbe 
last  arriving  on  this  side  in  the  bay  (fifteen  or  sixteen 
miles  in  breadth,  from  this  cape  to  another  formed 
by  the  Quantock  hillsy)  was  smaller  than  that  which 
we  had  just  crossed  by  the  little  bridge :  and  that  tbe 
most  considerable  of  these  streams,  likewise  how- 
ever but  small,  rises  in  the  hills  above  NettlecombCf 
and  falls  into  the  sea  near  the  latter  of  the  capes. 

1360.  From  the  above  point,  we  had  a  prospect 
of  the  hills  encompassing  the  great  extent  of  meadows 
on  the  new  lands  of  which  I  have  been  speaking,  and 
through  a  part  of  which  flows  the  small  stream  arriv- 
ing at  ttie  sea  near  Minehead.  Two  hillSy  there 
rising  in  a  conical  form,  have  visibly  been  formerly 
islands,  in  the  bay ;  for  they  are  surrounded  with 
these  new  lands^  by  which  the  water  of  the  sea  has 
been  displaced :  the  eminence  nearest  toNarth  hM 
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U  Called  Conigar  ;  it  is  covered  with  wood,  and  ba§ 
a  tower  on  its  summit ;  on  the  other  stands  Dunster 
Casiie,  an  ancient  seat  of  the  Luttrell  family,  to 
whom  this  manor  belongs^  Farther  on,  two  eombef 
terminate  at  the  coast ;  one  proceeding  immediately 
iirom  the  hi^  hills^  and  the  other  descending  obli'* 
qudy  behind  the  two  insulated  hills :  from  the  latter 
lisues  the  stream  which  we  had  crossed  on  the  small 
bridge^  and  which  has  preserved  its  course  through 
the  meadows.  The  little  river  Tone  rises  in  the 
comb€s  of  the  opposite  side  of  these  hills;  then^ 
passing  to  the  eastward  of  the  Quantocks^  it  turns 
back,  as  I  have  already  had  occasion  to  say,  to- 
wards the  same  sea,  and  falls  into  the  Parrot^ 
which  discharges  itself  into  Bridgewater  bay.  On 
Ibe  west  of  these  hills  lies  ExmooTj  the  waters  of 
which  when  collected,  form  the  Ex^  and  proceed  to 
the  sea  on  the  soudiem  coast. 

196l«  After  our  return  to  Nettlecombt  house j  the 
subject  of  the  limc'-stone  which  forms  the  bottom  of 
tibe  sea  before  JVatchet  being  resumed,  Sir  John 
mentioned  to  me  another  lime-stone  of  a  quite  dif- 
ferent nature,  discovered  in  a  vale  four  miles  distant 
to  the  westward,  and  he  offered  to  send  his  steward 
with  me  the  next  morning  in  his  carriage  to  shew  me 
the  place,  an  offer  which  I  very  gladly  accepted. 

-August  S8/A.  We  set  out  in  the  morning  on  this 
excursion ;  and  in  passing  through  the  park,  I  re- 
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marked  a  circumstance,  \vhich  I  have  often  obser\'ed 
in  other  places,  and  whicli  proves  what  I  have  said 
respecting  the  effect  of  the  gra^if  that  covers  tlie  loose 
soils  of  the  hills,  in  putting  a  stop  to  tlie  action  of 
the  rain-water  on  those  soils.     There  had  been  some 
rain  tlie  preceding  days,    and  even  this  mormng 
before  wc  set  out :  in  part  of  tlie  park,  tlie  grass  is 
on  tlie  red  soily  which  colours  tlie  waters  more  than 
any  other ;  yet  the  little  rills  still  flowing  liere  were 
perfectly  limpid  :  but  when,  on  quitting  the  park,  we 
crossed  a  rivulet  proceeding  from  arable  lands,  I  saw 
tiiat  it  was  deeply  t'mged. 

1362.  I  have  said  that  the  red  strata f  which  fona 
the  cl{ff}f  near  Jl'atchet^  cover  tlie  schist i  in  the  hilb 
above,  and  that  they  appear  in  the  park  of  Nettle- 
combe.  A  little  after  \\e  had  quitted  the  park,  in 
passing  over  a  hill  the  slopes  of  which  were  cultivat- 
ed, I  saw  a  great  excavation,  whence  was  taken 
i^one  for  building ;  this  was  grey  wacke,  intermixed 
with  schist i(s;  and  the  strata  of  both,  very  muck 
inclined,  obliciuely  cross  the  direction  of  this  part  of 
the  hill.  As  we  afterwards  descended  on  the  oppo- 
site side,  1  there  observed  the  slope  to  be  formed  bj 
the  planes  of  the  at  rat  a  of  a  schist  us  much  foliated; 
which  shews  tlic  great  variety  of  the  fractures  and 
angular  motions  of  tlie  strata  in  their  catastrophes; 
but  a  more  surprising  elicct  will  presently  be  seen; 
«ince,  in  consequence  of  these  catastrophes,  certain 
UmQ'ttone    strata^    whieh    must   necessarily   have 
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ocnrered  the  sckUti  t6  a  great  extent>  are  now  found 
only  in  the  spot  which  was  the  objed  of  our  present 
dxcursioui 

1 363*  Aftef  baring  wound  for  some  way  between 
the  hills,  my  guide  made  me  quit  the  chaise,  and 
led  me  into  a  field  belonging  to  the  parish  of 
Stogumber^  where  the  lime-$tom  that  was  our  pre* 
sent  object,  had  been  dug  in  many  places^  This 
stone,  which  is  very  hard  and  has  a  fine  grain,  was 
first  dbcovered  in  the  higbest  part  of  the  field, 
where  some  rocks  of  it  appear  level  with  the  surface : 
these  rocks  are  the  summits  of  pyramids  buried 
under  the  redrstrata  ;  and  by  following  their  track 
on  the  sur&ce,  a  point  was  reached  which  the  work- 
meb  call  the  nose  of  the  rockj  it  being  the  section  ojf 
the  strata  towards  a  small  vale,  covered  by  a  slopti 
of  loose  soil ;  and  as  the  latter  was  easily  cleared 
AWay^  the  materials  removed  being  thrown  dow^n  tlie 
descent,  the  strata  were  here  accessible  with  less 
trouble  than  in  the  part  appearing  at  the  surface  of 
the  high  ground*  They  have  therefore  been  worked 
ever  since  on  this  line:  but  in  many  places  the 
tection  has  been  found  interrupted,  as^  it  is  only  that 
of  tlie  masses  of  lime'stone  which  were  overturned^ 
and  which,  having  been  first  covered  by  the  red 
itrota^  were  afterwards  again  broken  by  tlie  stibsi-' 
dtnce  that  produced  the  vale.  This  is  the  same 
phenomenon  which  I  have  described  in  the  strata 
of  soft  white  lime-stofje  at  Offwell  and  fPldzvorthjf  in 
JDcvwuhire^  and  in  those  of  granite  in  the  hills  of 
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Si.  Columb  and  Trcgonning  in  ConrwalL  Tlie«/ntf« 
of  this  hard  linie-stoue  are  inclined,  descending  to- 
M'ards  tlic  vak\  where  thev  are  buried  under  ibtred 
strata ;  and  as  their  depth  increases  on  the  opposite 
sride  of  the  vale,  no  farther  exterior  indications  of 
^m  are  found  in  that  direction.  Thus,  withm  a 
small  space,  are  seen  strata  of  botli  thekfnds  which 
are  C9ntained  in  the  breccias  lately  described  it 
IVivdiscombey  namely,  grey  wacke,  and  this  very 
hard  lime-stone  with  a  lino  gi-ain ;  and  I  shall  pro- 
ceed to  mention  otlicr  circumstances,  whence  will 
still  more  manifestly  appear  the  nature  of  the  revolu- 
tions which  happened  on  tills  pai't  of  tlie  bottom  of 
the  ancient  sea. 

1 364.  My  guide  next  led  me  towards  the  valley 
beyond  which  rose  the  chain  of  the  Quautock  hills^ 
where  the  country  presented  a  cjuite  difterent  aspect; 
the  hills  forming  the  western  side  of  this  wide  vallcj 
have  not  the  rounded  forms  of  those  in  the  neighbour- 
hood of  Nettkcombe^  for  their  whole  app)earaQce 
shews  them  to  have  bordered  the  great  subsidence 
which  produced  the  valley  itself,    they  are  all  cut 
down  abruptly  towards  it,  having  on  the  opposite 
side  gentle  slopes,  but  in  different  directions;  tlMi 
their  very  nature  leads  us  te  the  confines  of  grcBt 
mysteries  in  Geology.     We  ascended  the  nearest  of 
these  hills ^  and  I  found  it  to  be  of  the  same  naturt 
as  those  near  Wiveliscombe ;  its  abrupt  side  being 
the  section  of  strata  of  breccia^   here  also  worloed 
to  inake  li?ne;  the  substance  whereia  the  rounded 
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•ttasses  are  imbedded  is  less  red  and  more  calpareous 
than  in  the  former ;  there  are  here  fewer  fragments  of 
ipacke,  and  the  masses  of  Ume'^tone^  which  are  larger, 
^equally  hard,  and  with  tlie  same  fine  grain,  havea  great* 
cr  resem|[)lance  in  colour  to  those  ruins  of  strata  of  the 
•nine- nature itbat  we  had  just  seen  under  tlie  red.soii 
In  the  stritfei  of  this  hiU  likewise  there  arc  vertical 
fiewres,^  wiiioh  tlie  workmen  aailjohus,  and  are  very 
^i^i  tp  find,  because  tliey  much  facilitate  the  worli^ 
ing :  these  strata  also^  like  those  of  IVivdiscombCf 
have  not.  preserved  the  same . relative  level  on  the 
opposite  sides  of  the  fissures,  ivhich  Iiere  ^re  filled 
"With  a  sparry  gangue,  wherein  I  saw  some  very 
singular  cryatals.  The  workmen  pointed  out  to  me, 
at  a  little  distance,  another  hill  of  the  same  form^ 
where  they  told  me  the  working  was  more  et  pensive^ 
tecause  there  were  no  joints ;  its  abrupt  side  and 
the  opposite  slope  are  in  diiferent  directions  from 
those  of  the  hill  which  we  luid  ascended.  The 
ffoanded  stones  taken  out  of  these  breccias  are  here 
called  pobblee;  probably  a  corruption  oi  pebbles; 
and  the  workmen  told  me  tliat  these  were  found  in 
all  the  hills  of  the  same  form  then  within  our  view 
on  this  side  of  the  valley,  but  not  on  the  other  sidc^ 
formed  by  the  Quantock  hills. 

l%65.  This  was  the  association  of  circumstances 
which  I  had  in  view  in  ^§>  K^OS  and  iOiaO,  when^ 
describiag.  the  cliffs  at  >B//^/t'i^/i  0(//^<//<u/  .^i)U  Tcigjat 
mouthy  in  a  part  of  Devousliirc  where  the  .strata  of 
gr^  WU(M  f^nd  hard  fimt-stone^  to  which,  belongs  (he 
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flowing  through  large  mie^dGws  in  the  park  bdoi^^ 
to  Lord  Egremont  ;  I  followed  tbis  brandb  up  ta 
JViUUony  w^ere  it  issues  iroii>  a  defile,  which  hai 
icertainly  not  been  produced  by  its  action ;  for  whto 
I  ascended  the  hill  on  one  of  the  sidesi  I  had  ^  nav 
pf  tbe  course  of  this  stream,  throu|^  puioliier  tract 
pf  meadows,  before  it  enters  this  narrow  paasagl 
ilfter  this,  I  crossed  some  other  small  hills,  io  tin 
}ast  of  which,  very  near  the  QumitockSj  I  saw  qaaPr 
lies  of  blue  lyas,  a  kind  of  lime-stone  very  diiferait 
from  those  that  I  have  described,  either  near  NettiB' 
po7ub€j  or  in  the  sea  at  JVatchet:  I  particularly 
mention  the  blue  lyas  here,  because  I  met  with  ft 
again  immediately  on  the  opposite  side  of  theg;reat 
chain,  which  is  of  an  entirely  different  nature. 

1368.    As  I  approached  West  Quantoxhead^  a 
village  situated  at  tlic  extretnity  of  the  chain,  which 
rises  froni  this  point,  I  crossed  the  bottom  of  ^conJk 
ascending  to  the  summit  of  the  hills  in  a  direction 
parallel  with  theirs,  as  formed  by  a  ridge  detaching 
itself  from  the  rest,  and  advancing  separately  to- 
wards the  sea :  thb  combe  cannot  have  owed  its 
origin  to  the  brook  which  issues  fiom  it,  the  latter 
being  only  sufficient  to  water  the  meadows  that  cover 
the  whole  of  its  lower  part  and  rise  some  way  up  its 
sides.      This  extremity  of  the  chain  descends  to- 
wards the  sea  in  several  terraces,  which  exhibit  dif- 
ferent kinds  oi  strata.     The  terraces  themselves  arc 
intersected  by  combes ;  and  that  the  road  may  be  as 
little  interrupted  by  tiiese  as  possible,  it  is  earned 
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tkmg  at  a  considerable  height  on  the  slope.  In 
travelling  on  this  road,  I  could  scarcely  perceive  tha 
rivulets  descending  from  the  heights  and  flowing  down 
the. combes  J  at  the  bottom  of  which  1  saw  meadows, 
whenever,  in  crossing  them  above,  I  came  to  poiitfi 
whence  I  had  a  view  of  their  whole  extent.  All  tht 
npper  part  of  the  sloi)e  of  the  hill  is  covered  with 
heath ;  but  wacke  is  seen  in  several  quarries  opened 
for  gravelling  the  road  and  for  building,  and  rocks 
nf  it  appear  also  here  and  there  amidst  the  heath  ^ 
ItA  'Strata  incline  various  ways,  according  to  the 
diraction  of  the  partial  subsidences  which  produced 
^  combes  in  this  elevated  part  Xbe  lower  terraces 
cOfimt  of  the  red  strata,  which  likewise  form  tiie 
cUffi  towards  the  sea,  as  I  saw  on  the  sides  of  soma 
of  them  eonsiderably  below  me.  These  cliffs,  when 
viewed  from  the  6ea,  must  have  a  scalloped  outline; 
bttdg  sections  of  the  hil/s  and  of  the  combes  which 
separate  them.  Above  Holford,  a  combe  descends 
fhMa  the  upper  part  of  these  eminences  down  to  the 
aea;  and  a  brook  formed  by  springs  in  higher 
ground,  after  flowing  some  time  on  gravel  along  the 
terrace  where  the  road  passes,  continues  its  way  into 
the  lower  part  of  this  combe. 

1 S69-  Afker  having  passed  the  principal  tbrancbes 
of  thia  extremity  of  the  Quantock  hills,  I  crossed  the 
lower  part  of  a  valley,  which,  like  the  combe  on  the 
opposite  side,  is  in  a  direction  parallel  with  their  chain. 
In  this  vaUejf  appears^  still  more  evidently  than  in 
4ho  combci  thfit  it  has  not  been  formed  by  the  brook 

now 
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now  flowing  in  it ;  for  oue  of  its  sides,  namely,  the 
ibot  of  tlie  Quantovk  hills^  consists  of  xcacke^  wliiie 
the  other  is  of  the  blue  Ijfas,  which  has  been  seen 
also  on  the  opposite  side  of  the  chain*  I  then  fol- 
lowed, at  a  certain  height,  tlie  slope  of  tlie  Quantoch 
to  the  N.  E :  and  the  wtiole  way  I  had  a  very  fins 
view  of  the  ancient  bay  of  Bridgewater^  with  its 
surrounding  iiills,  as  far  as  the  Mcndips :  a  prospect 
in  whicii  the  utmost  degree  of  rural  beauty  is  com- 
bined with  very  distinct  monuments  of  the  histo^  of 
our  continents.  I  knew,  from  my  journey  the  pre- 
ceding year,  that  the  vast  extent  of  meadows,  here 
lying  before  me,^  filled  up  a  space  that  bad  been 
originally  occupied  by  the  sea ;  all  the  eminences 
therefore,  which  I  saw  rising  above  the  level  of  these 
meadows,  had  been  klands  in  a  bay^  wliere  the  pro* 
jecting  branches  of  the  hills  had  then  formed  pio> 
m(xitories.  In  my  way,  I  passed  by  a  spot  in  the 
hill  where  I  saw  external  indications  of  a  mine ;  aod 
I  learnt  that  a  vein  of  copper  had  for  some  time 
been  followed  there,  but  had  not  proved  rich  enough 
to  defray  the  expense  of  a  steam-en^ne,  when  it 
became  necessary  to  pump  out  the  watea 

1 370.  I  tlien  descended  towards  the  small  town  of 
NetJiti"  Stcnvey  ;  and  in  looking  back  on  the  chain  of 
the  QjLiantoch^  I  had  a  very  beautiful  view  of  those 
hills,  which  the  hpath,  now  in  blossom,  appeared  to 
cover  with  a  purple  carpet,  the  paths  and  the  tracts 
of  the  rivulets  forming  on  it  a  fanciful  embroidery. 
When  I  cam^  to  ttio  low  hillS|  I  found  myself  io 

richly 
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SeUj  ctldvated  land^  interspersed  with  the  fine  elnis 
pfaieh  80  greatly  embellish  this  county;  and  the  little 
o«m  of  JStawey  appeared  to  consist  almost  entirely 
ff  pr^stty  country  houses.  These  hills  are  covered 
ritfi  the  red  soil;  and  wherever  it  was  cut  throu^ 
n  the  sides  of  the  road^  I  could  see  that  it  had 
juried  under  it  the  ruins  of  sand-stone  strata,  some 
Bd,  and  others  grey,  which  were  inclined  towards 
iUferent  points,  according  to  the  sides  where  their 
ttrtial  subsidences  had  taken  place.  The  superficial 
oQ  contains  a  great  deal  of  gravel  of  grey  wachCj 
aedy  for  aome  way,  tx>  mend  the  road;  butafiep- 
rards  I  found  employed  for  this  purpose  fi-agmenti 
if  a  limt*stone  wluch  was  quite  different  from  the 
Use  fyast  being  very  hard,  and  interseeted  with 
nnierous  sparry  veins;  when  I  inquired  whence 
Ilia  stone  was  brought,  a  mount  composed  of  it  was 
be^lm  to  me  at  a  little  distance,  rising  above  the  red 
oH  near  a  place  called  Parkhouse.  Thus  it  is  im- 
possible to  pass  over  a  certain  extent  of  this  country, 
rithout  finding,  in  the  variety  of  strata  appearing  at 
he  surface,  very  evident  signs  of  the  astonishing 
atastrophes  whieh  all  the  mineral  strata  underwent 
lefore  the  birth  of  the  continents.  At  half  past  six, 
;  reached  Bridgewater^  where  Mr*  Jenkins  was  so 
|Ood  as  to  lodge  me  at  his  house. 

August  90th.  I  allowed  myself  this  day  for  rest, 
leing  at  a  place  where  I  could  spend  it  both  with 
>leasure  and  advantage.  Here  I  again  met  with 
Mr.  R«  Anstice  imd  M.  Pains,  whom  I  mentioned 

in 


already  giyen  those  proofs,  and  no  doul 
them  catl  bd  entertained.     My  objeet 
excursion  was  to  observe  sonK)  chromic 
ments  which  had  been  mentioned  to 
Anstice,  and  which  furnish  datvs  in  the 
these  operation)  of  tlie  sea  and  of  the  /a/; 

■ 
• 

August  dlsL  At  eleven  in  the  mc 
Anstice  And  I  set  Out  in  his  chaise  from  J^ 
and  firat  crossed  the  meadows  on  the  ri 
tti^  Parf^  towards  Bawdripp ;  tliis  viUc 
€^  on  the  S.  W.>  of  Poidahhiltj  a  low  r 
aa  I  ;h4ve.sfiid,  ^vances  foi*ward  consh 
tbo  anck'ift  biiy  ;  liaving  originally  formed 
and  (larroH^-pi^montory,  united  to  the  l 
a  very  low:  isthmus, -now  separating;  the 
of  tb^  UW905  of  the  Pan^t  and  the  B 
us  tlie  mcdddw^  liavc  incix^ased  in  extent 
Kxiged  their: '  channels  Ibtough  them.  1 
Poldcn  hill  at  a  place  called  Knawlcy  u 
bourhood  of  which  have  been  found  in 


LDtiquafian  Society  in  London.  Tho  ^tone  ooni«« 

this  eminence  is  called  in  the  country  Jeuh 

;-  it  is  calcareous  J  wd  is,  like  the  l^aSy  in  thin 

ra  /:.but  its  surface  is  very  rugged,  while  that  of 

fas  is  smooth. 

^71.  Beyond  this  ridge  of  small  hills,  we  came 
|a  part  of  the  meadows,  where  Mr.  Anstice  IvaA 
)fgk  overseer  of  the  works  carried  on  to  straiten  and 
|rpen  the  channel  of  the  Bnie ;  and  he  shewed  me 
foint  in  this  channel,  where,  after  liaving  dug,  to 
le  depth  of  sevrn  feet  in  the  sedimetits  of  the  river^ 
id  being  come  to  the  surface  of  the  peat  which  lay 
meath  them,  there  had  been  found  on  that  peat  a 
Hp  of  fragments  of  pottery,  witli  pieces  of  the  small 
lidus  used  to  support  and  separate  the  vessels  in 
IB  kilns  where  they  were  baked.  This  is  a  very 
Bnarkable  monument,  which  confirms  the  truth  of 
dttt  I  have  elsewhere  said  of  the  nature  of  the  new 
mds  formed  along  low  coasts,  in  parts  where  the 
liter,  from  the  nature  of  the  soil,  are  covered  with 
tat.  Here,  the  peat  has  flowed  down  over  the 
inds  composed  of  sediments,  which,  by  degrees, 
lave  subsided,  sliding  towaids  the  sea;  and  their 
bkI  being  thus  lowered,  the  whole  mass  has  beea 
overed  with  new  sediments.  This  peat,  at  preseot 
Miried^  was  certainly  uncovered  at  the  time  wbea 
be  Romans  inhabited  this  country,  as  is  proved  by 
ther  similar  monuments,  which  were  shewn  to  me 
y  Mr,  Anstice  in  the  vicinity  of  this  place.     In 

ascending 
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a^cjcuidldg  tte  tourse  of  the  river,  the  thidme*  of 
the  sediments  covering  the  peat  is  seen,  in  the  sectioa 
of  the  channel,  to  diminish,  till  at  last  they  dis' 
appeaf,  tod  the  peat  alone  forms  the  sur&oe  to  t 
vast  extent;  hence  these  lands  are  called  moon} 
and  they  are  divided  into  distri&s,  distmguished  by 
names;  as  King's  Sedgemoar^  West  Sedgemoor^,  osA 
East  Sedgemoor;  (sedge  being  the  Englifh  DaM 
of  a  careXj  which  grows  in  grtat  abundance  oo 
these  peat-grounds:)  the  moor  whereon  we  tfien 
were  is  called  BwtUmoor.  Mr.  Anstice  made  me 
remark  on  it  a  line  of  small  mounts,  covered  ooly 
with  turf;  and  he  told  me  that  these  were  heaps  of 
fragments  of  pottery,  like  that  which  had  been 
found,  at  a  lower  level,  under  the  sediments  of  the 
water,  in  digging  the  new  channel  for  the  rivefi  ' 
Thus,  since  the  i>eriod  when  the  Romans  inhabited 
this  country,  a  part  of  the  surface  on  which  they 
were  settled  has  sunk  seven  feet  below  its  original 
leveL 

1372.  That  these  are  the  fragments  of  Roman 
potterieSy  is  placed  beyond  a  doubt  by  other  mona^ 
ments,  which  are  mentioned  by  Camd£n  in  his 
Britannia^  as  having  been  found  in  digging,  not 
far  from  hence,  near  Edington  Burtle;  these  are 
moulds  of  Roman  coins,  made  in  terra  cotta  by 
false  coinecs.  Not  long  since,  the  Rev.  J.  PooLE^ 
a  clergyman  in  the  neighbourhood,  was  led  by  some 
external  indications  to  have  the  ground  dug  up  new 

that 
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Aat  place ;  and  within  a  space  of  four  feet  squart^ 
he  found  buried,  about  a  foot  below  the  surfacCi  a 
great  number  of  these  inouldsy  respecting  which  he 
presented  a  very  interesting  paper  to  tlie  Antiquarian 
Society,  wherein  lie  mentions  some  places  in  Sfirap^ 
shire  and  YorkshirCy  where  such  moulds  have  also 
been  found;  moreover,  he  quotes  a  paper  in  the 
third  VoL  of  the  Acadtmie  'des  Imcriptions  at  Paris^ 
\a  which  it  is  proved  that  similar  moulds  recently 
found  near  Lyons  were  the  work  of  false  coiners, 
who  thus  produced  very  good  imitations  of  the  law- 
Ail  toins,  though  the  latter  were  sinicfc.     Mr.  Poole 
then  remarks,  that,  in  the  above  places,   the  only 
coins  imitated  were  those  ofSii:v£Rus,  and  Cara- 
GALL  A ;  while  among  those  which  he  had  found  in 
Somerset  shire  J  there  were  some  o.f  Geta,  Macri^- 
VU8,  Elagabalus,  Alexander  Severus,  Maxi- 
uiN,  and  Maxim  us,  together  witli  many  bearing 
female  heads.     Lastly,  Mr.  Anstice  himself,  in  dig- 
ging the  cliaimei  of  tlie  BruCy  found  a  kind  of  nest 
of  these  mouldSy  which  had  been  hidden  in  the  peat; 
hehad  shcM'n  me  several  of  tlicm  ^iBridgexcater;  and 
in  one  the  coin  moulded  in  it  still  remained.     It  is 
therefore  certain,  that,  at  the  time  when  the  Romans 
were  settled  in  this  country,  the  surface  of  this  part  of 
peat  soil  was  still  above  tlie  level  of  the  inundations, 
which  yet,  in  consequence  of  its  gradual  subsidence, 
had  covered  it  with  sediments  to  the  depth  of  seven 
feet,  before  the  new  channel  was  formed  for  the  river; 
and  besides,  it  will  soon  be  seen  that  the  sea-sand 
had  been  brought  up.into  this  bay  by  tlie  waves  and 

tides, 
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me  by  Mr.  Anstice,  who  made  me  observe  the  effect 
of  it  in  some  soils  near  tlie  sea.     The  first  dikes,  of 
which  I  have  just  spoken,  bordered  only  a  third  part 
of  the  coast  now  enclosed ;  the  tides  ccmtinued  to 
spread  themselves  over  the  rest,  and  at  the  same 
time  that  they  raised  its  soil,  the  sand-banka  were 
impelled  by  the  waves  against  the  coast.     It  is  in 
tills  part  that  the  peaty  having  slidden  down  towards 
the  sea,  is  at  the  greatest  depth  below  the  superficial 
soil,  principally  composed  of  sea-sand  mixed  with  the 
sediments  of  the  land- waters,  and  consequently  less 
liable  to  subside  than  that  which,  being  at  greater  dis« 
tancc  from  the  sea,  A^holly  consists  of  those  sediments. 
Hence  it  has  resulted,  that,  since  all  these  meadows 
have  been  enclosed  with   dikes,    the   rain-waters, 
carried  off  by  ditches  into  the  new  channel  of  the 
jBn/e,  which  is  terminated  hy  a  sluice,  flow  at  firs^ 
in  a  direction  opposite  to  the  sea,  towards  the  part 
where  the  level  is  lowest,  and  where  they  unite  in 
that  channel  with  the  other  waters  from  the  meadows. 
In  our  return  from  these  various  observations,  we 
passed  the  foot  of  a  promontory  of  the  original 
soil,  which,    at  its  highest  part,  where  stands  the 
village  of  High  Ham,  presents  towards  the  meadows 
the  section  of  its  strata  ;  on  tlie  opposite  side,  it  de- 
scends towards  the  village  of  Lew  Ham.     Hence  we 
proceeded,  througli  the  meadows  which  border  the 
Par  rot 3  to  Bridgewaicr^  where  we  arrived  about 
three  o'clock. 

'  1376.  Thus,  with  tho  assistance  here  of  a  man  so 
r  •  well 
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well  informed  as  Mr.  Anstice,  I  had  accomplished 
the  plan  of  observations  which  I  had  undertaken  on 
the  western  coast  of  England^  from  the  mouth  of  tfa^ 
Severn  in  the  Bristol  channel^  to  the  Land*s  end; 
and  along  its  whole  extent  I  had  found  nothing  but 
the  most  complete  confirmation  of  all  that  I  have 
described  along  the  southern  coast,  and  also  the 
eastern  as  far  northwards  as  Yarmouth;  proving, 
by  monuments  no  less  incontestable  in  themsdves, 
than  common  to  all  the  coasts  of  the  continent  which 
I  have  had  occasion  to  observe,  that  the  sea  has  not 
occupied  its  present  bed  during  a  very  great  number 
of  ages.  If  the  authors  of  those  fabulous  hUtoriei 
of  the  earth  in  which  an  unfathomable  antiquity  19 
Ifisigned  to  our  continents ^  instead  of  following  the 
guidance  of  their  own  imaginations,  had  studied  facts 
te  carefully  as  they  ought  to  have  done  with  respect 
to  an  object  of  so  much  importance  to  the  whole 
human  race,  they  would  neither  have  fallen  into  this 
error  themselves,  nor  drawn  into  it  those  who,  be- 
lieving them  to  be  well  informed,  have  placed  an 
entire  confidence  in  their  assertions. 

September  1st.  Having  passed  this  morning  with 
Mr.  Jenkins,  to  whom  I  had  been  originally  indebt- 
ed for  all  the  assistance  which  I  received  in  this 
county,  I  set*out  for  Cross  in  a  post-chaise,  at  half 
past  three.  My  road  first  passed  over  the  foot  of 
the  western  extremity  of  Polden  hill^  whence 
I  again  descended  into  the  meadows,  in  the  part- 
which  separates  this  extremity  from  an  eminence 

G  g  2  nearer 
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nearer  the  sea,  Mhereon  stands  the  villi^  of  Pawkt 
Originally  this  eminence  certainly  formed  an  i$land 
ia  tbe  bajf ;  its  strata  are  of  the  same  nature  with 
those  of  Polden  hiiij  from  which  no  cause  can  ha?e 
divided  it  since  the  continent  has  existed.  From 
thence  I  entered  on  the  meadows  of  the  Brue ;  vA 
having  crossed  that  river  on  the  new  bridge,  I  west 
to  observe  its  ancient  channel,  which,  as  I  said  in 
the  preceding  volume,  it  had  been  intended  to  fill 
^p  with  the  sediments  of  the  tides,  by  means  of  a 
yluioe  placed  in  a  direction  contrary  to  the  others; 
an(l  I  was  surprised  at  seeing  how  rapid  had  beea 
^e  progress  of  this  operation.  I  then  passed  over 
^e  foot  of*  Brent  hillj  a  large  insulated  mount  in 
^bese  meadows,  which  had  also  been  an  island  In  the 
Vay,  and  has  now  at  its  foot  two  villages.  East  BroA 
^d  South  Brent :  it  is  very  steep  on  the  southern 
^ide^  and  descends  gradually  on  the  northern,  where 
its  slope  is  cultivateiU  I  passed  tlie  Axe  at  Wtortj 
and  arrived  at  O^oss  early  enough  to  go  to  Ccn^tan 
ifouse  to.  c^U  on  Mr,  Fry,  who,  the  year  before, 
had  been  so  obliging  as  to  give  me  directions  for  wj 
journey  across  the  Mendip  hills. 

September  Qd.  I  set  out  for  Bristol  at  seven 
Q-clock  in  tlie  morning.  Cross,  as  I  said  in  my  for- 
mer journey,  is  situated  in  a  deep  intersection  of  the 
Mendip  kills.  It  is  very  evident  that  this  valley  is 
an  effect  of  the  catastrophes  of  the  st^^ta,  and  not  of 
ti^e  action  of  any  stream;  for  its  highest  part  is 
^out  the  middle  of  its  length,  from  which  it  descends 

towards 
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towards  both  extremities  t  and  besides,  the  aspect 
of  the  bordering  hills  shews  that  a  great  subsidence 
has  here  taken  place,  their  steep  sides  being  studded 
with  projecting  rocks,  the  strata  of  which,  in  different 
parts,  ha?e  different  inclinations.  In  order  to  render 
the  road  more  level,  it  has  been  cut  through 
strata  oi  breccia  similar  to  that  described  in  my  for* 
nier  journey  as  prevailing  along  the  foot  of  these 
eminences,  on  the  side  next  the  Bridgewater  meA- 
'  dows ;  the  section  of  these  strata  appears  on  one  of 
Ihe  sides  of  the  road. 

1 377.  When  I  eame  to  the  highest  part  of  this 
{>a8tage,  I  had  a  view,  towards  the  north,  of  a  great 
extent  of  meadows  occupying  the  space  of  another 
original  biin/ :  these  are  the  meadows  which  I  men- 
tioned in  my  former  journey  as  not  requiring  any 
imbankments  to  secure  them  against  the  sea,  because 
they  are  on  a  soil  of  a  quite  different  nature  from 
that  of  the  meadows  just  described.  In  the  hills  sur- 
rounding this  ancient  bay  is  no  interval  which  affords 
a'passage  to  any  river,  and  there-  are  only  a  few 
rivulets  formed  in  their  combes ;  it  is  therefore  filled 
up  almost  entirely  by  the  sea-sand;  so  that  the  soil 
is  much  poorer,  and  less  worth  the  expense  of  im- 
bankments :  it  IS  already  so  much  raised,  that  cattle 
may  graze  on  it  in  sumirler  without  danger ;  and 
when,  during  tempests  at  high  water,  the  sea  rushes 
over  it,  this  soil  is  so  far  from  being  diluted  and 
washed  away,  that  it  is,  on  the  contrary,  covered  with 
fresh  sediments/  which  are  retained  by  the  grass. 

These 
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'  These  meadows,  like  the  former,  encompass,  aear 
the  sea,  several  eminences  ihat  wei'e  ori^ially 
islands.  After  having  crossed  this  extensive  space, 
I  ascended  a  ridge  of  hills  composed  of  red  strata 

'  alternately  hard  and  soft,  on  the  foot  of  which  I 
slEtw  scattered  blocks  of  the  lime-stone  of  the  Memlif- 
hills;  now  as  this  stone  is  nearly  allied  to  that  of  the 

•  Hotwells  near  Bristol^  on  the  north,  as  well  as  to 
that  of  the  mount  which  I  have  described  near  the 
foot  of  the  Quantock  hills,  on  the  south-west,  these 
blocks  appear  to  indicate  that  strata  of  this  class  lie 
under  the  soil  throughout  this  whole  extent  of 
country,  and  that  these  fragments  of  them  were 
thrown  out  by  the  interior  fluids,  when  compressed 
during  the  subsidence  which  formed  the  bay, 

1378.  In  the  part  where  these  hills  are  crossed, 
their  summit  is  horizontal,  and  commanded  on  the 
east  by  an  eminence  with  a  cultivated  slope.  When 
I  began  to  descend  on  the  opposite  side,  I  saw  large 
quarries,  in  which  were  worked  very  regular  thick 
strata  of  a  bluish  lime-stone :  these  strata  incline  the 
same  way  as  the  slope  of  the  hill,  but  more  rapidly, 
for  their  sections  form  the  summit  This  descent 
commands  a  view  of  a  beautiful  low  valley  in  a 
direction  towards  Bristol^  through  which  the  Avon, 
if  it  had  not  met  with  the  defile  of  the  Hotwelk, 
would  have  taken  its  course  towards  the  sea,  arriving 
at  the  coast  to  the  south  of  the  present  place  of  its 
discharge ;  and  it  would  then  have  formed  a  lake  in 
thl^  part  where  Bristol  is  situated.    From  Bristol 
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I  went  CD  to  Bathj  by  a  road  which  I  have  alreietdy 
described 

Sepember  3d  4th  and  5th.  Having  spent  the  morn- 
ing of  the  3d  with  my  friends  at  Bathj  I  proceeded 
in  the  evening  to  Pewseyy  in  tVHtshirCy  where  my 
daughter  was  on  a  visit  to  her  friend  Lady  Clarke  ; 
with  whose  husband,  the  Rev.  Joseph  Townsend, 
the  clergyman  of  that  place,  I  was  myself  connected 
by  our  common  pursuits  in  Geology.  He  has  in  this 
respect  particularly  a  full  knowledge  of  the  part  of 
the  country  where  he  resides ;  and  I  shall  briefly 
relate  the  information  that  I  have  obtained  from 
him  concerning  the  phenomena  which  he  has  here 
observed. 

1 379.  Pewsey  is  situated  in  a  valley  between  high 
hills  of  chalky  which  on  the  north  extend  towards 
Marlboroughy  and  on  the  south,  by  Salisbury^  to  the 
coast  of  Dorsetshire.  In  this  part  of  the  valley,  the 
strata  of  chalk  are  broken  off  down  to  their  base : 
and  instead  of  resting  on  strata  of  lime'Stone,  as  I 
have  shewn  to  be  the  case  in  Dorsetshire^  they  here 
lie  on  a  greenish  sand^  wherein  Mr.  Townsend  has 
found  many  pear-shaped yez/z^iV^^  ;  which  I  mention 
on  account  of  a  circumstance  that  will  follow.  The 
lowest  of  these  strata  of  chalk  are  not  proper  for 
making  limCy  because  they  contain  some  of  this  sand^ 
together  with  some  argillaceous  particles  ;  they  are 
distinguished  in  the  country  by  the  name  of  malmy 
nhatk ;  this  also  I  mention  because  of  its  connexioa 
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with  another  object.  On  these  strata  are  acaimu- 
lated  those  of  creta  scriptoriay  that  chalk  which  iomit 
M'hite  marks,  and  contains  flints.  Mr,  Townsend, 
who  has  very  much  studied  these  flints,  and  has 
formed  an  interesting  collection  of  their  various  acc'h 
dents,  has  found  in  them  the  confirmation  of  the  cause 
to  which,  in  my  Lettres  sur  tHistoire  de  la  Terre  ct 
de  rHomme^  I  assigned  the  formation  of  silica  i 
namely,  the  transmutation  of  the  chalk  itself  into 
these  bodies,  by  the  siliceous  particles,  which,  in 
circulating  through  its  mass,  have  been  retained  io 
certain  points  by  some  obstacle,  and  often  by  marina 
bodies.  Of  this  Mr.  Townsend  has  found  evident 
traces  in  a  number  of  ih^  flints  in  his  own  neighbour^ 
hood,  of  many  of  which  the  nucleus  is  one  of  the 
sQiTne  fungi tes^  that  are  contained  in  the  sand  beneath 
all  these  strata  of  chalk. 

1S80.  There  is  here  another  remarkable  circum- 
stance with  respect  to  the  catastrophes  and  change 
of  level  which  have  been  undergone  by  the  strata; 
this  is,  that,  on  these  hills,  there  is  a  knowl  called 
Wit  cot  J  where  the  strata  of  malmy  chalk  are  found 
on  the  summit,  while  elsewhere  it  cleai'ly  appears 
by  tlicir  position,  and  by  the  sand  still  contained  in 
them,  that  they  were  deposited  immediately  on  the 
strata  of  the  latter.  Here  also  Mr.  Townsend  gave 
me  a  new  proof  in  confirmation  of  the  opinion  which 
I  have  alrcady  stated,  that  the  abundance  o{  flints, 
scattered  not  only  over  this  southern  part  of  Engkmdf 
but  QV^r  vast  tiacts  of  the  northern  part  of  the  goo- 
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tinent,  where  no  strata  of  chaOc  externally 
proceed  from  large  masses  of  these  strata  which 
were  dissolved,  at  a  certain  period,  in  the  ancient 
sea.  This  operation  is  here  perceived  by  the  db- 
continuance  of  the  chalk  in  parts  over  which  it  must 
undoubtedly  have  extended;  for  example,  when 
wells  are  sunk  in  some  high  ground  between  the  ex* 
tremities  of  Martin  hill  and  of  Burbdge  hill,  the 
sandy  wherein  the  interior  waters  circulate,  is  found 
but  a  very  little  way  below  the  surface.  This  ele- 
vated ground,  i^i^hich  extends  to  a  considerable  length, 
separates  the  waters  flowing  in  different  directions 
towards  distant  points :  those  of  the  eastern  slopes 
proceed  to  join  the  Kennet  and  the  Thames ;  those 
of  the  western  form  that  Avon  of  which  I  have  de« 
scribed  the  mouth  at  Christ  churchy  on  the  southern 
coast.  Over  all  the  lower  part  of  this  district,  be- 
ginning in  the  valley  of  Pewsejfj  ihejlint  gravel  is 
very  abundant ;  while  on  the  western  side,  where 
the  clay  prevails,  none  of  this  gravel  is  found  within 
a  breadth  of  nine  miles,  as  far  as  Bishop's  Canning. 

1S81.  Some  part  of  a  c^mz/ carried  on  through  the 
valley  of  Pervsey  has  been  attended  with  great  ex- 
pense, because  the  sand  above  mentioned,  being 
here  without  any  covering  of  chalk,  the  water,  of 
which,  in  summer,  a  supply  can  only  be  obtained  by 
artificial  means,  filtrated  through  it ;  so  that  it  has 
been  necessary  to  bring  clay  from  a  great  dbtance, 
and  to  lay  a  thick  bed  of  it  over  the  sand ;  an  ex- 
pedient which  has  proved  successful :  Mr.  Townsend 
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took  me  to  that  spot,  where  there  were  large  heaps 
of  clay,  brought  thither  for  the  purpose  of  repair- 
ing the  bottom  of  the  canal^  when  found  to  leak  in 
any  part ;  and  I  saw  there  a  remarkable  phenomeooa 
This  clay  J  in  drying,  had  separated  into  b€Ul$  formed 
with  concentric  strata^  exactly  similar  to  the  basaltk 
bails  which  I  have  seen  in  Saxony  and  Lusatia. 

1382.     Tlie   above-mentioned    canal,    in   which 
Mr.  Townsend  has  been  much  concerned,  and  of 
which  he  was  so  good  as  to  explain  to  me  all  the 
particulars,  shews  that  there  is  a  succession  of  low 
vallies  across  the  whole  southern  part  of  England* 
The  plan,  already  very  much  advanced,  b  to  pro- 
duce an  interior  navigation  from  Bristol  to  Londm^ 
by  means  of  the  Avon,  which  arrives  at  the  former 
place  on  the  western  side  of  the  island,  and  of  the 
ThameSj  which  has  an  easterly  course.     The  first 
of  these  rivers  is  made  navigable  by  a  canal,  with 
some  sluices  nearly  to  Pewsey,  where  begins  another 
canal,  also  with  sluices ;  and  this,  passing  over  some 
ground  of  a  moderate  heiglit,  thence  descends  into 
the  Kennety  by  which  it  is  led  into  the  Thames. 
In  following  the  course  of  these  ditFerent  vallies,  as 
I  have  bad  occasion  to  do,  it  is  impossible  to  doubt 
that  they  existed  at  the  birth  of  the  continents. 
The  waters  have  here  so  little  declivity,  that,  instead 
of  having  been  able  to  excavate,  they  have  levelled 
the  bottoms  of  the  vallies  by  their  sediments,   on 
which  large  meadows  have  been  formed ;  and  the 
earthy  particles  carried  to  the  sea  by  the  Thames 
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on  the  east,  and  by  the  Avon  on  the  west,  since 
those  rivers  began  to  flow,  have  formed  on  the 
coasts,  on  both  sides  of  the  island,  a  great  extent 
of  horizontal  new  grounds,  which  are  still  continuing 
to  increase. 

September  6th.   We  set  out  from  Pewsey^  and 
arrived  at  Jl^mdsor  the  following  day. 
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CONCLUDING  TRAVELS  IN  ENGLAND. 

1383.  From  the  phenomena  which  I  have  principal- 
ly pointed  out  in  the  preceding  travels,  it  may  have 
been  judged  that  my  choice  of  the  HuttOfuanThe- 
ortf  illustrated  by  Mr.  Playfcur^  as  a  point  of  com- 
parison with  these  phenomena,  has  every  where  an- 
swered the  purpose  announced  at  the  beginning, 
that  of  bringing  under  discussion  all  the  geological 
questions  requiring  the  decision  of  facts.  Among 
tiiese  questions,  one  of  the  most  important  b  that 
of  which  I  examined  a  particular  case  towards  the 
end  of  my  last  journey ;  namely,  what  is,  in  gene- 
ral, the  origin  of  those  prodigious  quantities  of  all 
kinds  of  gravely  which  cover  tracts  of  such  vast 
extent  on  all  the  continents.  Dr.  Ilutton  did  not 
hesitate  to  consider  these  gravels  as  consisting  pf 
fragments  detached  from  the  strata  subsequently  to 
to  the  birth  of  the  continents,  and  transported  along 
the  surface  of  the  latter  by  the  running  waters, 
which,  after  having  scattered  tliem  over  the  heights, 
had  excavated  the  vallies  wherein  the  streams  formed 
by  these  waters  at  present  flow ;  supplying  the  defi- 
ciency of  Visible  progress  in  this  operation,  by  the 
immensity  of  the  time  which  he  assigned  for  its  con- 
tinuance. 

1384.  Mr.  Playfair,  in  his  exposition  of  thb  system, 
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kas,  however,  found  himself  obliged  to  tr&Jt  as  ex-* 
eeptions  some  cases  within  his  own  observation,  to 
which  it  was  absolutely  impossible  that  the  above 
cause  should  be  applied,  and  which  he  has  thereiore 
ascribed  to  particular  causes.  I  have  already  had 
occasion  to  cite  that  part  of  his  work,  and  the  exa- 
miaatioB  of  it  has  engaged  me  in  many  observations ; 
hvtt  tb&re  were  still  remaining  two  phenomena  of  this 
kind,  which  I  had  not  had  yet  an  opportuni^  of 
observing;  and  as  they  will  form  the  principal  ob* 
j^cts  of  these  concluding  travels,  I  must  again  insert 
the  whole  passage  relating  to  them.  Thb  aut^ect  is 
introduced  by  the  account  of  a  phenomenon  very 
irdl  described  by  M.  D£  Saussure,  namely,  the 
plain  ^  Crau  in  Provence^  the  soil  of  which  is  evi* 
dently  a  btxcda^  composed  of  large  firagments  ofpri^ 
worAal  ^vnes  ;  and  after  having  defined  ita  chamc* 
tera»  Mr.  Playfair  continues  thus,  p.  375i. 

**  The  theories  that  have  been  contrived  for  ex- 
*'  plaining  the  phenomena  of  the  plain  of  Crau^  af- 
'^  ford  an  instance  of  the  necessity  of  generalizing 
^'  our  ohsenrati(ms  before  we  can  explain  a  particular 
«<  appearance :  in  other  words,  they  prove  the  truth 
'^  of  Losrd  Bacon's  maxim.  That  the  esplanatian 
^^  <if  a  phenomenon  shouM  not  be  sought  for  from 
the  ttud^  of  that  phenomenon  alone,  but  from  the 
comparison  of  it  with  others.  One  of  the  tiieories 
of  this  plain  is,  that  the  breccia,  which  is  the  base 
'^-  ^  it,  is  formed  from  the  consolidation  of  the  loose 
^^  gravel  of  the  plain,  by  water  percolating  through 
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'^it,  aiiid  carrying  some  cementing  substance  along 
''  with  \ty  or  some  tapidijic juice j  as  it  is  called.  And 
^  indeed^  whether  the  gravel  is*  formed  from  the 
•*  breccia,  or  the  breccia  from  the  graoel,  is  a  ques- 
**  tion  which  probably  could  never  be  resolved  by  the 
^  mere  examination  of  the  plain  itself.  But  Ae 
''  question  is  very  soon  decided,  when  we  compare 
''  what  is  observed  here  with  other  appearances  in 
^  the  natural  history  of  the  earth's  surface,  and  con- 
'^  sider  how  much  more  frequent  the  decompositim 
^  of  solids  is,  than  their  reconsoUdatian^  in  any  place 
"  above  the  level  of  the  sea. 
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The  argument  for  the  decomposition  of  stony  sab- 
^  stances  which  is  afforded  by  the  state  of  this  singular 
^■plain,  may  be  confirmed  by  the  appearances  observed 
"in  many  extensive  tracts  of  land  all  over  the  world, 
*'  and  especially  in  some  parts  of  Great  Britain. 
"  The  road  to  Exeter  from  Taunton  Dean,  between 
^' the  latter  and  ffb;?/V(?;2,  passes  ov6r  a  large  heath 
•*  or  down,  considerably  elevated  above  the  plain  of 
"  Taunton.  The  rock  which  is  the  base  of  this 
"  heath,  as  far  as  can  be  discovered,  is  limestone^ 
•*  and  over  the  surface  of  it  large  Jlints,  in  the  form 
of  grcpcelj  are  very  thickly  spread.  There  is  no 
higher  ground  in  the  neighbourhood  from  which 
this  gravel  can  be  supposed  to  have  come,  nor  any 
•*  stream  that  can  have  carried  it,  so  that  no  expla^ 
"  nation  of  it  remains,  but  that  it  is  formed  of  the 
^^ flints  contained  in  beds  of  limestone,  which  are 
**  now  worn  away.     The  flints  on  the  heath  are  pre- 
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^ cisely  of  the  kind  io\mA  in  limestone;  many  of 
^^  them  are  not  much  worn^  and  cannot  liave  travel- 
led far  from  the  rock  in  which  they  %vere  originally 
contained.  It  seems  certain^  therefore,  that  they 
are  the  debris  of  limestone  strata^  now  entirely  de- 
composed, that  once  lay  above  the  strata  which  at 
present  form  the  base  of  this  elevated  plain,  and 
probably  covered  them  to  a  considerable  height 
....  The  same  remarks  may  be  made  on  the  high 
^^  plain  of  Blackdown 
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Again,  in  the  interior  of  England,  beginning 
from  about  JVorcester  and  Birmingham,  and  pro- 
ceeding north-east  through  fFa)^ickshirc,  LeiceS'- 
"  tershire,  Nottinghamshire^  as  far  as  the  south  of 
^*  Yorkshire,  a  particular  species  of  highly  indurated 
''  gravel,  formed  oi  granulated  quartz,  is  found  every 
^^  where  in  great  abundance.  This  same  gravel  ex^ 
^'  tends  to  the  west  and  north-west,  as  far  as  Ash'^ 
**  burn  in  Derbyshire,  and  perhaps  still  farther  to 
'^  the  north.  The  quantity  of  it  about  Birmingham 
*^  is  very  remarkable,  as  well  as  in  many  other  places; 
^'  and  the  phenomenon  is  the  more  surprizing,  that 
**  no  rock  of  the  same  sort  is  seen  in  its  native  place* 
" . .  •  This  enigma  is  explained,  however,  when  it  is 
^  observed,  that  the  basis  of  the  whole  tract  just 
*^  described  b  a  red  sandstone,  often  containing  in  it 
**  a  bard  quartzy  gravel,  perfectly  similar  to  that 
**  which  has  just  been  mentioned.  From  the  disso- 
''  lution  of  beds  of  this  sandstone,  which  formerly 
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^^  covered  the  present^  there  can  be  no  doubt  that 
'*  Itiif^  gravel  is  derived.  But,  as  the  graoel  is  iff 
*'  seLeral  thinly  dispersed  throu^  the  sandsttme,  and 
*'  abounds  only  in  some  of  its  layers,  it  should  th^e- 
**  fore  seem,  that  a  vast  body  of  strata  most  hate 
^  been  worn  away  and  decomposed^  before  such  quan- 
^  titles  of  gravel  as  now  exist  in  the  soil  could  hate 
^^  been  let  loose* 
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I  have  said^  that  a  rock  capable  of  affordiog 
such  gravel  as  this,  is  not  to  be  found  in  the  tnu^jt 
"  of  country  just  mentioned.  This,  however,  is  not 
**  strictly  true  ;  for  in  Worcestershire^  between 
^^  Bromesgrovc  and  Bh*miftgham,  about  seven  miles 
**  from  the  latter,  a  ?\ick  is  found  consisting  of  indu- 
**  rated  strata,  greatly  elevated,  and  without  doubt 
'^  primitive,  from  the  detritus  of  which. such  graoel 
'•  as  we  arc  now  speaking  of  might  be  produced. 
*•  These  strata  seem  to  rise  up  from  under  the  se- 
"  condary,  where  they  are  intersected  by  the  road ; 
'*  and,  for  as  much  as  appears,  are  not  of  great 
'^  tliickness,  so  that  they  cannot  have  afforded  the 
"  materials  of  this  gravel  directly,  though  they  may 
'*  have  done  so  indirectly,  or  through  the  medium  of 
"  the  red  sandstone;  that  is  to  say,  a  primary  rock 
**^  of  which  they  are  the  remains,  may  have  afforded 
*^  materials  for  the  gravel  in  the  sandstone  ;  and  this 
'^  sandstone  may  in  its  tuni  have  afforded  the  mate- 
*'  rials  of  the  present  soil,  and  particularly  the  gractl 
"  contained  in  if 
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1385.  The  controversies,  which  arc  still  subsisting 
in  almost  all  branches  of  the  natural  sciences,  could 
not  have  been  so  long  continued,  if  those  who  sup- 
port systems,  instead  of  defining  their  objects  by 
general  characters  represented  according  to  their  own 
conceptions,  had  determined  them  by  precise  exam^ 
pies,  taken  from  places  where  all  the  circumstances 
might  be  submitted  to  examination.  It  has  there- 
fore been  chiefly  on  this  account  that  I  have  been 
led  to  fix  my  attention  on  Mr.  Playfair's  work,  where, 
on  many  occasions,  he  refers  to  examples  of  this 
kind ;  in  the  above  passage,  especially;  he  adduces 
two  cases,  which  I  have  thought  it  particularly  es- 
sential to  examine,  Jt)ecause  they  relate  to  the  great 
geological  object  of  the  ^r(rvels  scattered  over  the 
continents^ 

138(5*  The  example  taken  from  the  flinty  grcpoel 
scattered  over  some  of  the  Devonshire  hills  was,  from 
its  nature,  an  object  of  particular  interest  This 
b  a  gravel  not  composed  oi fragments y  but  of  silice- 
ous  bodies^  which  have  certainly  been  formed  in  cat* 
careous  strata;  and  the  geological  importance  of 
the  phenomenon  consists  in  the  dissemination  of  sucli 
gravel  over  many  countries  where  no  strata  of  that 
nature  anywhere  appear.  Mr.  Playfair,  supposing 
that  the  Blackdozvn  hillSy  on  which  are  scattered  the 
flints  mentioned  in  the  above  passage,  had  strata  of 
Hme-stone  for  their  base,  and  that  in  the  latter  were 
contained^mf^  precisely  of  the  same  species  as  those 
on  the  surface,  conceived  that  all  this  abundance  of 
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gravel  had  been  disengaged  from  a  mass  of  these 
strata,  destroyed  by  the  actions  of  the  air.  In  my 
preceding  travels  has  been  seen  how  much  time  I 
employed  in  examining,  not  merely  the  Blackdawn 
hiitsy  but  those  of  Haldortj  which  follow  them  to  the 
westward  of  Exeter,  and  are  confusedly  mentioned 
by  Mr.  Playfair  :  both  these  chains  are  covered  with 
the  same  gravel ;  and  in  every  part  of  them  over 
which  I  had  passed,  I  had  found  nothing,  as  far  Oi 
could  be  disccycered,  but  strata  of  sand  and  sandrstim. 
But  I  had  been  told,  among  other  circumstances, 
that  some  calcareous  strata  were  worked  for  lime  at 
the  eastern  extremity  of  the  Blackdawn  hills,  which 
is  the  part  spoken  of  by  Mr.  Playfair  as  passed  over 
between  Taunton  and  Honiton.  I  had  often  travelled 
along  this  road  without  seeing  any  quarries,  or  having 
yet  had  time  to  make  inquiries  about  them ;  this 
was  therefore  a  point  which  remained  for  examina- 
tion, and  it  was  one  of  my  objects  in  the  following 
journey. 

1S87.  With  regard  to  the  second  example,  that 
of  the  gravel  of  granulated  quartz,  most  of  the 
counties  in  which  it  is  said  by  Mr.  Playfiur  to  prevail 
were  already  known  to  me  ;  but  I  had  never  happen- 
ed to  travel  from  Birmingham  to  Bromesgraot^ 
between  which  places  he  speaks  of  a  rock  of  that 
stone  ;  this,  therefore,  was  one  of  my  objects,  and  it 
was  the  first  that  in  this  journey  I  went  to  examine. 
Birmingham  had  not  then  sustained  the  great  loss 
which  it  has  since  experienced  by  the  death  of  Mr. 

Matthew 


467 

ft 

Matthfw  BouLTON  ;  and  as  my  daughter  was  ve« 
ry  intimate  with  his  family,  and  several  others  in 
the  neighbourhood,  we  set  out  together  for  that 
place,  whence  I  purposed  to  return  mto  Deomshire^ 
to  my  friend  Mrs.  Burges.  It  is  always  interesting 
to  observe  the  changes  of  soils^  when  attention  is 
paid,  at  the  same  time,  to  the  situations  of  their 
strata^  and  to  the  gravels  scattered  on  their  surface ; 
because  these  chai^ges  add  new  characters  to  the  re- 
volutions undergone  by  the  bed  of  the  ancient  ^Op 
before  it  became  our  continents :  I  shall,  therefore^ 
b^n  by  giving  a  sketch  of  such  as  occur  in  the  road 
from  fVindsor  to  Birmingfum. 

August  lOM,  1807.  We  set  out  from  Windsor 
in  the  morning,  and  proceeded  this  day  to  Oxford. 
As  £ur  as  HenUy^  the  base  of  the  soil  principally 
ooDsbts  in  striUa  of  chalk,  covered  with  a  greater  or 
less  thickness  of  loose  strata,  the  upper  parts  oC 
which  contain  a  great  abundance  of  siliceous  graveL 
Near  Henley ,  the  strata  of  chalk  are  cut  off  almipt- 
1y  towards  the  Thames,  where  they  form  high  hills  ; 
so  that,  in  order  to  make  a  good  road,  it  has  beeif 
necessary  to  cut  very  deep  into  their  shattered  mass* 
But  afker  crossing  the  Thames  at  Henley,  and  enter* 
ing  Oxfordshire,  the  substrata  are  found  to  consist 
of  a  yellowish  Um&stone,  which  contains  marine  bo-^ 
£es,  very  difierent  from  those  of  the  chalk;  and  tb» 
fragments  of  thb  lime-stone  are  here  the  only  mate* 
rials  for  gravellbg  tbe  road. 
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August  1 1  th.  Setting  out  from  Oxford^  we  con- 
tinued to  pass  over  bills  consisting  of  strata  of  the 
yelluwisli  litnc-stoue,  without  perceiving  any  sensible 
change,  till  we  were  between  Chaptl-house  and  £fti/H 
ston.  These  bills  are  deeply  intersected  by  vales 
and  combes, '  which  the  state  of  tlie  strata  shews  to 
have  been  effects  of  great  catCtstrophes.  For  some 
way,  I  saw  the  road  gravelled  with  some  fragments 
of  a  stone  resembling  the  blue  lyas;  then  I  observed 
on  it  a  gravel  composed  of  grey  wacke  and  grattU' 
lated  quartz.  The  red  strata  begia  neiur  HocX/ry, 
and  continue  all  the  way  to  Birmingham :  in  some 
places,  they  are  intermixed  with  sti*ata  of  bluish 
marl ;  and  in  general,  in  this  county  as  well  as  in 
Devonshire^  the  red  strata  are  alternately  hard  and 
soft :  some  of  them  also  are  breccias  ;  but  while,  in 
Devonshire^  the  gravel  of  the  latter  is  composed  of 
grey  wacke^  intermixed,  as  I  have  described  in  some 
places,  with  masses  of  lime-stoney  in  IVarwickshirc 
and  the  adjoining  counties,  these  breccias  are  formed 
of  the  masses  of  granulated  quartz^  which  will  now 
become  our  object. 

From,  the  1 2th  to  the  1 7th  of  August,  I  staid  at 
Soho^  the  house  of  Mr.  Boulton,  whence  I  visited  m; 
other  friends  in  the  neighbourhood  of  Bitminghami 
making  inquiries,  at  the  same  time,  respecting  the 
rock  mentioned  by  Mr.  Playfair,  and  all  the  ci^ 
<;umstances  of  the  adjacent  country ;  and  I  learnt 
that  this  rock  is  at  the  extremity  of  a  great  chain  of 
eminences  called  the  Zdckey^  the  highest  ground 
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withia  a  wide  extent,  the  Lickey  beacon^  one  of  ibr 
summits,  being  seen  from  a  great  distance  all  around: 
and  that  the  whole  mass  of  these  hills  consists  of  red 
strata,  among  which,  as  well  as  in  the  lower  grounds, 
are  those  of  the  red  sand-stone  mentioned  by  Mr. 
Play  fair,-  containing  more  or  less  abundantly  the 
same  rounded  masses  of  gj^anulated  quartz  that  form 
also  the  superficial  gravely  with  which,  like  the  i^st 
of  the  country,  the  whole  chain  of  the  Lickey  is  co- 
vered. It  is  at  the  extremity  of  this  ridge  of  hills, 
near  the  part  where  it  descends  to  the  level  of  the 
plain,  that  the  road,  having  been  cut  in  its  fopt,  the 
rock  in  question  has  been  laid  open  to  view. 

August  1  %tk.  I  set  out  in  the  morning  from  Soho; 
and  after  travelling  nine  miles  on  the  Bromesgrove 
road,  I  came  to  the  point  where  it  has  been  cut  on 
Ihe  foot  of  the  Lickey^  and  found  there  the  mass  of 
strata  of  granulated  quartz  which  has  been  men- 
tioned by  Mr.  Playfair^*  its  section  is  of  considerable 
height,  and  is  covered  by  that  of  the  red  strata  rising 
thence  with  the  hill,  the  whole  being  overspread  with 
gravel  of  the  same  nature;  but  on  comparing  seve-^ 
ral  masses  of  this  gravel  which  had  been  broken  on 
the  road,  with  fragments  of  the  stone  of  the  rock,  I 
found  that  they  differed  greatly  in  species ;  and  I  also 
found  gi*eat  differences  in  this  respect  between  the 
separate,  masses  of  the  graveU 

1388.   Such  then  is  the  phenomenon  of  which 
J4t^  Play fiur speaks;  and  whin  it  is  observed  on  the 
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spot,  numberless  difficulties  arise  against  the  expla* 
nation  given  of  it  iu  his  work.    The  mass  of  strata 
of  granulated  quartz  here  appearing  externally,  is 
probably  an  indication  that  the  same  strata  lie  under 
the  soil  of  the  country ;  hut  no  cause  is  assigned  by 
Mn  Playfair  as  having  acted  on  the  continent  sinco 
it  has  existed^  which  can  have  broken  and  scattered 
so  great  an  abundance  of  fragments  of  these  strata  on 
the  surface  of  such  an  extent  of  country ;  a  part 
of  them  in  distinct  strata,  consisting  of  a  soil  of  a 
nature  absolutely  different,  and  of  so  great  a  thick- 
ness, that  the  strata  of  the  stone  iteelf  are  every- 
where, except  in  the  spot  above-described,  conceal- 
ed froip  sight     There  is  no  maxim  of  greater  im- 
portance  with  respect  to  the  interpretation  of  natural 
objects,  than  that  cited,    at  the  beginning  of  this 
discussion,      by    Mr.    Playfair    himself,    namely, 
•'  That  the  explanation  of  a  phenomenon  should  not 
*^  be  sought  for  from  the  study  of  that  phenomenoo 
"  alone,  but  from  the  comparison  of  it  with  others  ;* 
and  I  shall  now  apply  this  maxim  to  the  present  case. 

1389.  Let  us  then  consider  what  are  her^  the  im- 
mediate objects.  There  is  first  a  great  extent  of 
coqntry,  consisting  externally  of  strata  of  sand  add 
sandstone,  for  the  most  part  red,  the  surface  of 
which  is  covered  with  a  great  abundance  of  rounded 
masses  pf  granulated  quartz ;  and  in  a  particular 
spot  of  this  country,  at  the  fpot  of  ^  bill  formed  of 
the  same  soil,  some  .strata  of  granulated  quartz 
^ve  beep  discovered*    Such  are  the  loc^l  fiEu:ts; 
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could  these  (done  furnish  the  smallest  clue  which 
might  lead  to  any  certain  deterniination  respecting  the 
nature  of  the  causes  that  have  been  here  in  action  ? 
Imagination,  indeed,  may  work  on  these  partial  phe^ 
oomeaa,  when  not  withheld  by  such  others  of  the 
same  class  as  do  not  allow  these  effects  to  be  assigned 
to  any  cause  which  has  acted  on  the  continents  since 
their  birth ;  nor,  though  Mr.  Playfair  supposes  such 
E  cause,  does  he  explain  its  nature.  ^  With  regard  to 
one  of  the  parts  of  these  ptienomena,  if  he  had 
travelled,  about  thirty  years  ago,  over  Marlborough 
dooms  and  Salisbury  plain,  he  would  have  seen  the 
prodigious  abundance  of  large  blocks  oi  gratmlated 
quartz  then  scattered  on  their  surface,  (as  I  have 
mentioned  in  ^^  689  and  690) ;  though  the  whole 
mass  of  the  hills  consists  of  strata  of  chalky  which, 
towards  the  sea,  rest  on  strata  of  yellowish  lime* 
stone  or  of  clay^  and  in  the  interior  part  of  the 
country,  (§  1379,)  on  sandy  strata:  in  particular, 
if  he  had  seen  on  Salisbury  plain  the  immense  masses 
of  this  stone  that  compose  the  monument  of  Stone' 
hengCj  of  which  I  shall  soon  have  occasion  to  speak, 
while  all  the  gravel  scattered  on  the  neighbouring 
hills  is  of  flint,  and  there  is  no  appearance  of  any 
strata  of  granulated  quartz  throughout  all  the 
southern  part  of  England;  and  if,  lastly,  he  had 
remarked  that,  in  the  counties  to  which  he  refere, 
the  superficial  masses  of  granulated  quartz  are 
associated  with  blocks  of  granite  and  of  trap;  it 
could  never  have  occurred  to  him  that  these 
different  phenomena,  which  it  is  manifest  must  be 
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connected  with  each  other  by  some  common  cause, 
could  possibly  have  been  produced  on  our  Continents 
subsequently  to  their  birth. 

1 390.  The  strata  of  breccia  form  another  essential 
circumstance  of  this  phenomenon  in  the  counties 
which  we  are  now  considering.  Mr.  Playfair  sop* 
poses,  that,  after  the  continent  became  dry,  these 
strata  were  formed  on  it  of  fragments  of  those  of 
granulated  quartz  ;  and  that,  by  the  dissolution  of 
a  part  of  them,  the  superficial  ^r^z^e/ was  afterwards 
disengaged.  But  breccias  are  so  general  a  pbeno-. 
menon  on  our  continents,  that  no  cause  contra^* 
dictory  to  what  is  observed  in  one  country  can  be 
ascribed  to  those  of  another.  It  is  hot  enough  to 
assign  the  gravel  disseminated  over  an  extensive 
.  tract  of  ground  to  the  decomposition  of  strata  of 
breccia  which  had  constituted  its  exterior  soil ;  it  is 
first  necessary  to  determine  what  was  the  state  of 
the  surface  whereon  these  breccias  themselves  were 
formed  and  what  were  the  causes  of  their  formation. 
Now  if,  without  going  out  of  this  inland,  Mr.  Play- 
fair  had  only  observed  the  hills  of  breccia  which  I 
h^ve  described  in  SomersetshirCy  (§§  1 35 1  and  seq.) 
with  their  abrupt  sides  turned  towards  low  soils  of  a 
different  kind ;  the  angular  motions  of  their  strata ; 
the  partial  subsidences  of  some  of  their  masses  on 
the  sides  of  fractures,  (eflbcts  which  could  not  ap- 
pear externally,  unless  they  had  extended  down  to 
the  lowermost  strata  ;)  the  different  nature  of  the 
founded  fraG[ments  imbedded  in  their  red  substance; 
9  anc} 
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le  dispersion  of  blocks  of  this  breccia  over  the 
)ouring  hills :  all  these  phenomena,  I  say, 
lly  considered,  would  have  prevented  him  from 
ising  that  the  formatioil  of  the  breccias,  pre^ 
and  followed  by  so  many  catastrophes,  can 
liecn  produced  by  operations  posterior  to  the 
t  of  the  sea  from  our  continents, 

)l.     Time  is  tlie  resource  to  which  all  the 
rs  of  such  systems,  and  in  particular  Mr.  PUiy-  * 
recur,  in  order  to  give  plausibility  to  the  sup* 

operations  of  this  kind  :  he  expresses  himself 
J  following  terms  (p.  1 17)  with  regard  to  the 
hesis  that  running  waters  have  excavated  the 
3 ;  and  the  present  subject  will  afford  me  an 
tunity  of  examining  the  argument  which  he 
employs.  "  It  affords  no  presumption,"  he  say$, 
linst  the  reality  of  this  progress^  that,  in  re- 
^ct  of  man,  it  is  too  slow  to  be  immediately 
ceived  :  the  utmost  portion  of  it  to  which  our 
perience  can  extend,  is  evanescenty  in  coai'' 
rison  with  the  whole^  and  must  be  regarded  as 
5  momentary  increment  of  a  vast  progression^ 
cumscribed  by  no  other  limits  than  the  duration  ^ 

the  world.  Time  performs  the  office  of 
egrating  the  injinitesimal  parts  of  which  this 
agression  is  made  up ;  it  collects  them  into  one 
Hy  and  produces  from  them  an  amount  greater 
m  any  that  can  be  assigned."  This  is  the 
lage  of  a  mathematician,  and  it  therefore  flows 
-ally  from  the  pen  of  Mr,  Playfair ;  but  it  is  pot 
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that  of  a  philosopher  forraed  in  the  school  of  Bacox. 
In  the  operations  of  nature,  Time  integrates  real 
effects  ;  and  in  rational  hypotheses,  it  can  only  senre 
to  integrate  possible  effects.  Under  this  point  of 
view,  therefore,  I  shall  again  examine  the  hypothesis 
respecting  the  breccias  and  gravels  of  the  country 
iiihich  has  here  been  our  object 

1392.  Mr.  Playfair  himself  having  cited  the  above 
maxim  from  Bacon,  it  may  Justly  be  asked  of  him; 
1st.  What  cause,  even  allowing  as  much  /i/n^  ashe 
can  demand,  could  have  brought  upon  Marlborough 
dawns  and  Salisbury  plain  the  immense  quantities  of 
large  blocks  of  granulated  quartz  which  were  still 
remaining  there  thirty  years  ago  ?  For  this  is  a  cir- 
cumstance inseparable  from  the  general  phenomenon 
of  the  dissemination  of  masses  of  granulated  quartz 
on  soils  of  a  different  nature. — 2dly.  In  order  to  pro* 
duce  a  dissemination  of  gravel  of  tliis  species  over 
the  great  extent  of  country  which  he  has  in  view, 
Mr.  Playfair  has  recourse  to  the  decomposition  of 
strata  of  a  kind  of  breccia;  viz  :  of  a  red  sand-stone 
containing  this  t^ravel:  now  what  cause  can  he  find 
to  have  been  in  action  on  our  continents  since  their 
birth,  which,  within  any  space  of  time^  could  not  only 
have  broken  and  reduced  into  this  prodigious  quan- 
tity of  fragments  strata  of  granulated  quartz^  sup- 
posed to  have  formed  at  first  the  surface  of  the 
country,  but  also  have  triturated  and  rounded  them, 
as  they  are  found  to  have  been  throughout  this  whole 
exte  er  in  the  sand-stone^  or  on  the  surface? 

and 
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and  what  cause  could  afterwards  have  brought  over 
all  this  country  the  immense  thickness  of  red  matter 
here  extended  in  strata,  some  of  which  contain  thid 
gravely  and  others  are  pure  ? — 3dly.  If  these  various 
operations  could  be  supposed  in  any  way  possibly 
their  production  must  at  least  be  considered  as  con- 
fined to  the  lower  parts  of  the  country ;  since  it  is 
undoubtedly  to  running  waters,  though  not  men- 
tioned by  Mr.  Playfair,  that  he  ascribes  them :  what 
cause,  therefore,  could  have  covered  with  this  gravel 
the  highest  ground  in  the  whole  district,  that  is  to 
say,  the  Lkkey  ? — 4thly.  All  the  strata  of  breccia 
in  these  counties  are  in  many  parts  broken  off,  and 
shew  their  section  in  the  sides  of  the  hills,  where 
they  are  inclined  towards  various  points.     This  is  a 
circumstance  to  which  Mr.  Playfair  does  not  advert, 
l^ut  which  is  common  to  most  breccias ;  so  that,  ac- 
cording to  Bacon's  maxim,  before  he  hdd  formed  any 
judgment  respecting  this  phenomenon,  he  ought  to 
h^ve  observed  numerous  instances  of  the  same  class. 
Now  if,    without  going  out  of  England,   he  had 
travelled  through  the  southern  part  o{  Devonshire^ 
the  soil  of  which  mostly  consists  of  the  same  red 
strata  containing  gravel  of  gr^sy  rcacke,  but  broken 
into  hills,  and  inclined  in  every  direction,  the  tops 
and  slopes  of  these  hills  being  also  covered  with  this 
gravel,  and  with  masses  of  the  same  stone^  though 
no  strata  of  it  appear  in  the  country ; — if  he  had 
iartlier  observed  the  hills  of  breuia  which  I  have 
described  in  Somersetshire  ;  he  would  certainly  havc^ 
f^dopte4  4  different  idei^ ;  h^  woqld  hs^e  perceived. 
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I  say,  thati  since  this  island  has  existed,  no  part  of 
the  long  succession  of  operations  necessarily  i*equir- 
ed  for  tlie  production  of  breccias  can  have  taken 
place  on  it;  and  from  this  single  class  of  geological 
monuments,  he  would  have  comprehended  that  it  b 
vain  to  attempt,  by  imaginary  operations,  to  throw 
back  the  birth  of  our.  continents  to  a  period  of 
incalculable  antiquity,  in  opposition  to  all  diat 
results  from  the  attentive  observation  of  the  progress 
of  real  effects  produced  on  them  by  known  causes, 
which  uniformly  attest,  that  no  very  great  number  of 
ages  can  have  elapsed  since  the  sea  retreated  firom 
them  into  its  present  bed ;  an  important  conclusion, 
which  I  have  established  in  the  whole  course  of  these 
Travels  by  very  numerous  facts,  collected  in  places 
where  tliey  may  have  many  observers,  whenever  the 
importance  of  verifying  the  assertions  of  geologists 
shall  be  generally  perceived. 

1 393,  After  having  observed  this  countiy,  which 
had  been  one  of  the  objects  of  my  journey,  I  pro- 
ceeded on  my  way  to  Ashfield^  tlirough  JForcester^ 
Glocester,  Bristol^  Bridgewater,  and  Honiton.  I 
have  already  described  this  road  from  Bristal 
through  Somersetshire  into  Devonshire ;  and  though 
the  preceding  part  of  it  likewise  abounds  with  'in- 
teresting objects,  I  sball  omit  them,  as  well  as  a 
great  many  others  vbich  I  have  observed  in  various 
parts  of  England  because  they  would  add  too  much 
to  the  length  of  these  volumes ;  but  I  derive  from 
them  the  a(Vantage  certain,  that  no  pheno- 
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inena  contrary  to  those  from  which  I  have  deduced 
geological  conclusions  can  anywhere  be  found. 

1 394.  It  still  remained  for  me  to  observe  the  part 
between  Taunton  Dean  and.  Honitofiy  where  Mn 
Playfair  asserts  tliat  a  lime-stone  is  found  containing 
JUnts  precisely  of  the  same  kind  as  those  that  are 
scattered  on  the  elevated  plain  of  Blackdown.  No 
quarries  of  this  kind  are  within  view  from  the  turn* 
pike  road,  along  which  I  had  repeatedly  travelled ; 
for  this  reason^  during  my  present  stay  at  AshfieU 
I  (ksired  Mrs.  Burges  to  make  some  inquiries  re- 
q)ecting  them;  and  she  accordingly  wrote  to  the 
Bev,  Mr.  Lai^d  of  Hemyokc^  on  the  northern  border 
jci  the  Blackdawn  hills j  who  was  so  good  as  to  enter 
into  correspondence  with  me  on  this  subject.  The 
.object  of  my  inquiries  was  general ;  I  begged  him  to 
inform  me  of  the  situations  of  all  the  lime-stone 
quarries  on  the  skirts  of  these  hills,  knovin  to  him 
either  by  his  own  observation,  or  by  the  reports  of 
others :  he  accordmgly  wrote  me  an  account  of 
several  quarries,  and  among  them  was  that  of  which, 
without  doubt,  Mr.  Playfair  had  heard,  .though  he 
certainly  did  not  see  it ;  this  is  situated  at  the  eastern 
rextremity  of  the  Blackdawn  ridge,  on  a  hill  called 
Blagden^  (a  corruption,  as  is  supposed,  of  Blackdmrn 
end,)  over  which  passes  the  road  from  Taunton  to 
HanUon :  all  the  other  quarries  mentioned  by  Mr. 
Xand  are  also  in  Somersetshire,  and  lie  to  the  east 
and  the  north  of  this  point  1  therefore  determined 
-  to  take  the  Taunton  road  for  my  return  to  Windsor. 

October 
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October  i9th.  1 807.  I  set  out  in  the  morning 
from  Ashfield;  and  after  having  passed  through 
HonitoHj  and  crossed  the  Otter  at  Upottery^  I  came 
on  the  foot  of  the  Blackdoxvn  hillsy  which  have  here 
the  same  aspect  tliat  \  have  described  in  every  part 
of  their  outline,  their  slopes  being  indented  with 
promontories  and  cojnbes.  I  ascended  the  last  of 
their  promontories  to  the  eastward,  and  found  it 
deeply  cut  down  in  many  paits  to  form  the  ruad, 
where  nothing  appears  but  strata  of  pure  sani^ 
above  which  is  seen  the  section  of  the  superficial 
soiU  composed  of  an  immense  quantity  of  krge 
masses  oi flinty  mixed  with  the  vegetable  earth  pro- 
duced by  the  grass  and  heath  growing  amongst  them. 
But  here,  as  well  as  in  otiier  places,  this  original 
feature  of  the  surface  is  gradually  disappearing,  in 
consequence  of  the  progress  of  agriculture  :  when  the 
ground  is  to  be  brought  into  tillage,  the  first  thing 
that  is  done  is  to  clear  away  these  masses  of  flint, 
which  are  used  for  the  base  of  high  banks  oi  en- 
closure, whereon  hedges  are  raised.  These  soils  art 
then  ploughed,  and  sown  with  com,  which  succeeds 
very  well,,  and  with  meadow  grass  on  the  slopes, 
where  there  is  more  moisture;  so  that,  on  the 
Hordton  side,  and  on  the  summit,  almost  all  this 
ground  is  already  become  fertile.  But  on  the  oppo* 
site  side  the  appearance  changes :  the  great  mcAm- 
dence  which  has  here  produced  the  wide  vale '  of 
Tauntofif  and  the  angular  motion  of  the  strata  re- 
maining on  the  slope  of  the  hill,  have  brought  new 
Strata  to  view.    This  slope  is  so  rapid,  that  in  order 
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to  form  a  good  carriage  road,  it  has  been  necessary 
to  make  many  windings  ;  where  the  surface  presents 
siections  of  strata  of  a  marl  alternately  red  and  blue. 

1 395.  According  to  the  directions  which  I  had 
obtained  to  the  limestone  quarries  nearest  to  this 
rpad,  I  was  to  quit  it  before  I  came  to  the  village  of 
BlagdeUy  and  to  follow  to  the  wxst  the  track  of  the 
carts  which  carry  culm  to  them,  and  bring  back  the 
lime ;  my  postilion  shewed  me  this  track ;  and  I 
quitted  the  chaise,  in  order  to  walk  to  the  spot 
Having  ascended  on  the  heath,  I  saw  on  my  left  the 
hetfd  of  a  very  deep  combe  descending  westwards ; 
along  the  higher  part  of  the  northern  side  of  this 
combe  passes  the  cart-road  that  leads  to  the  quar* 
rieSy  opened  on  the  upper  section  of  a  mass  of  lime^ 
itone  strata  which  form  this  side  of  the  hill,  dipping 
very  rapidly  towards  its  exterior  slope,  where  they 
are  soon  lost  under  the  marly  soil.  The  whole  out* 
line  of  this  extremity  of  the  Blackdown  hills  bears 
the  characters  of  a  great  subsidence :  it  constitutes 
also  the  western  side  of  the  large  *cale  wherein  rises 
the  Otter ;  and  a  part  of  the  strata  characteristic 
of  these  eminences  is  left  on  the  eastern  side  of  that 
vale.  Yarte  combe  hilly  which  forms  the  upper  part  of 
the  latter  side,  and  over  which  I  passed  three  yeara 
afterwards  in  traveUing  from  Ilminster  to  Honiton^ 
is  composed  of  the  same  sandy  strata^  covered  with 
the  snmejlints  ;  but  at  the  foot  of  both  the  sides  of 
this  vale,  as  well  as  in  several  hillocks  rising  on  its 
bottom;  (the  remains  of  the  strata  which  subsided 
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in  this  space,)  are  found  the  same  strata  of  Umc'' 
stdfie  as  in  the  quarries  near  Blagden :  from  hence 
these  strata  extend  esistward  and  northward  a  coi> 
siderable  way,  but  are  covered  with  soils  of  different 
kinds.  But  we  are  now  to  consider  what  is  the 
nature  of  this  lime^stone,  concerning  which  Mr.  Play- 
fair,  having  certainly  spoken  of  it  only-  from  report, 
has  in  consequence  been  led  into  error. 

1 S96.  When  I  came  to  the  quarries,  I  saw  work- 
ed there  a  mass  of  blue  li/asy  a  kind  of  Ihne-stone, 
which,  as  I  have  already  said,  contains  nowhere  aay 
JUnts ;  nor,  indeed,  did  I  see  here  the  slightest 
vestige  of  them :  its  strata  present  their  section 
above,  and  are  so  much  shattered,  that  they  are 
scarcely  fit  for  any  use  but  to  make  lime :  they  have 
been  discovered  by  some  pointed  rocks  rising  above 
a  very  thick  loose  soil.  A  quarry-man  has  obtained 
permission  from  the  lord  of  the  manor  to  work  the 
ledge  of  these  strata  which  here  appears,  but  on 
condition  of  only  taking  the  stone  to  a  certain  depth, 
and  then  filling  up  the  excavation  with  earth,  and 
covering  it  with  the  turf,  taken  off  and  laid  aside  for 
this  purpose.  I  distinguished,  by  the  loweHng  of 
the  surface,  the  space  within  which  the  stone  had 
been  already  extracted  :  in  the  quarries  themselves, 
I  saw  the  strata  dipping  very  rapidly  inwards;  and 
as  I  followed  the  upper  part  of  the  slope,  I  per^ 
ceived  several  excavations  made  in  the  loose  soil,  in 
order  to  discover  the  direction  of  the  mass,  which  is 
everywhere  shattered :  the  quarry-man  has  a  right 
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16  iblibw  it,  as  fai'  as  he  can  trace  it ;  but  alwayi^ 
as  I  have  said,  on  condition  of  covering  over  ¥/itb 
earth  and  turf  the  parts  whence  he  has  extracted  the 
itone ;  so  that,  no  indication  remaining  m  future  of 
tiiese  quarries,  the  existence  of  any  lime-stone  in  the 
Blackdawn  hills  might  have  been  unknown  to  sue- 
teeding  generations,  if  this  opportunity  of  comme- 
morating it  had  not  occurred;  but  now  tiiey  will 
also  be  informed  that  in  this  lime-stone  no  Jiints  are 
contained,  although,  before  these  hills  were  culti- 
vated, vast  quantities  were  spread  over  every  part  of 
tbeir  surface.  After  having  observed  this  place^  I 
ivent  oa  to  Taunton,  where  I  passed  the  night. 

Octuber  30.  I  set  out  at  seven  in  the  morning 
iipoin  Taunton  for  SomertOHy  at  the  distance  of  eigh- 
teen miles :  twelve  miles  beyond  the  former  town,  I 
crossed  the  Parrot  at  Langport.  Here  I  was  in- 
fi>rmed  that  the  tide  ascends  a  mile  above  the  bridge 
in  liie  channel  of  the  river,  which  I  saw  flowing 
through  horizontal  meadows,  as  it  does  along  its 
»hole  course  ;  whence  it  appears  how  far  inland  this 
tamification  of  the  original  bay  extended.  The  differ- 
ence  b  .  een  the  height  of  the  water  at  the  ebb  and 
at  the  flow  is  still  two  feet  at  Langport  bridge ;  the 
barges  used  for  the  carriage  of  goods  ascend  and 
descend  with  the  tide,  and  if  the  wind  is  contrary, 
they  are  moored  in  the  way  till  the  next  tide :  they 
faring  up  liither  coals  and  other  articles  arriving  by 
tea  ibr  the  consumption  of  the  country,  and  carry 
down  trunks  and  planJks  of  elm  ajad  ash ;  for,  iq  this 
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part  of  Somersetshire^  these  trees  grow  to  a  large 
size,  and  are  in  great  abundance. 

1397.  After  passing  Taunton^  I  saw  no  more  fiinti 
on  the  road,  it  being  gravelled  with  fragments  of 
blue  lyaSy  of  which  likewise  all  the  houses  are  built: 
the  strata  of  the  lyas,  near  Taunt(m^  lie  under  the 
red  strata  ;  but  as  the  ground  lises,  they  are  found 
nearer  the  surface,  and  at  last  are  covered  with  odIv 
a  loose  soil,  of  little  depth.  There  cannot  be  a  more 
beautiful  country  than  that  between  Langport  and 
Somerton;  and  I  understood  the  cause  of  this  {rom 
the  difference  which  I  remarked  after  I  passed  the 
latter  place :  on  its  western  side,  notwithstanding  the 
small  depth  of  the  superficial  soil,  there  is  the  finest 
vegetation  of  every  kind;  the  orchards  of  cyder 
apples  are  numerous  and  very  beautiful :  and  the 
hedges,  especially,  are  remarkable  for  the  larg^  dm 
and  ash  trees  witli  which  they  are  all  interspersed 
But  this  part  of  the  country  is  a  congeries  of  small 
hills  irregularly  placed,  consisting  of  masses  of  bbu 
Ij/aSf  overturned  different  ways,  and  all  fractured, 
as  is  seen  in  many  quarries  along  the  road ;  so  that 
trees  and  shrubs  thrive  here,  because  their  roots  in- 
sinuate themselves  into  the  intervals  and  fissures  of  the 
strata  of  Ij/as. 

1 398.  The  same  stony  strata,  and  the  same  snper* 
ficial  soil,  continue  beyond  Somerton ;  but  from  the 
difference  in  the  state  of  the  former,  a  considerable 
change  appears  in  the  aspect  of  the  country.    A 
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descent  here  begins  towards  a  large  space  of  low 
ground  encompassed  with  liills ;  but  the  planes  of  the 
strata  of  lyas^  much  less  fractured,  are  near  the  sur- 
face ;  and  the  first  effect  which  results  from  this  cir- 
cumstance is,  that  the  rain  waters  not  being  able  to 
penetrate  far  into  the  ground,  the  slopes  are  wet,  and 
their  natural  product  consists  only  of  rushes  and 
other  marsh  plants.  But  the  progress  of  agriculture 
has  led  to  the  discovery  of  a  method  of  draining  soils 
of  this  kind  ;  a  method  which  I  have  seen  practised 
in  other  places,  and  which  was  now  beginning  to  be 
employed  here.  Wide  and  deep  ditches  having  been 
Miade  in  the  direction  of  the  slope,  many  small  trenches 
descending  obliquely  towards  them  are  formed  in  their 
intervalb :  when  these  trenches  are  marked  out,  the 
turf  is  first  cut  and  taken  off,  and  laid  by  their  side, 
mod  they  are  then  dug  a  foot  in  depth,  the  earth  taken 
out  being  thrown  over  the  adjacent  soil ;  after  this, 
the  trenches  are  filled  up  with  coarse  gravel,  or  the 
branches  of  any  kind  of  tree  little  subject  to  decay 
by  mobture,  over  which  the  turf  is  then  again  laid 
down.  The  exterior  traces  of  this  operation  are  soon 
effaced ;  but  the  effect  is  already  visible  the  following 
year ;  for  the  rain  waters  having  a  free  discharge 
through  the  trenches  into  the  ditches,  the  surface 
dries,  the  marsh  plants  decay,  and  good  meadow- 
grass  springs  up  in  their  stead.  I  saw.  here  all  the 
stages  of  this  process ;  some  spaces,  having  already 
produced  hay,  now  formed  good  pastures ;  in  some 
the  trenches  were  only  carrying  on ;  and  in  other 
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parts,  the  ground  was  still  left  to  its  spontaneon) 
products* 

1399.   The  large  basin  surrounded  by  these  hilb 
has  all  the  characters  of  a  simple  subsidence^  where 
the  stratay  in  thus  changing  their  level,  have  sunk 
on  a  horizontal  bottom,  and  have  consequently  un- 
dergone but  few  fractures.     The  central  part  of  tfifa 
space,  to  a  great  extent,  has  subsided   some  feet 
more  than  the  circumference,  which  thus  forms  a 
horizontal  terrace  around  it.      The  strata  of  blue 
h/asy  still  but  little  below  the  surface,  may  here  be 
taken  out  in  flags  as  large  as   are   wanted,  with 
the  advantage  common  to  all  strata  of  this  kind,  that 
they  are  of  every  degree  of  thickness^  from  two  to 
seven  inches ;  which  renders  tliem  useful  for  such 
various  purposes,  that  tlicy   are  carried  to  a  great 
distance :  they  have  a  very  fine  grain,  and  are  per- 
fectly parallel  with  each  other;  and  tliey  have  also, 
a^  is  the  casj  every  where,  a  quantity  of  small  bi- 
valves on  tlicir  surface,  cardia,  chamse,  mytili,  and 
terebratultr..     Now  throughout  all  this  space,  as  far 
as  the  view  can  extend,  no  more  large  trees  ate 
seen;  because,  while  the  superficial  soil  eondnues 
to  have  little  depth,  there  are  no  longer  any  intervals 
or  crevices  in  the  strata  of  lyas  tln-ough  which  their 
roots  can  insinuate  themselves.     The  orchards  bow- 
ever  are  still  very  flourishing,  apple-trees  not  having 
tap-roots ;  and  the  grass  also  is  \et\  thick.     But  il 
has  been  neccssaiy  to  intersect  this  whole  space  with 
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dnuns,  without  which  it  would  be  nothing  but  a  marsl^: 
in  rainy  seasons^  and  during  thaws^  it  is  the  receptacle 
of  the  waters  of  all  the  surrounding  hills ;  so  t^^t  ijtfi 
lower  part  is  then  completely  inundated^  and  a  small 
ioibankment  has  been  found  necessary  to.  secure  the 
cultivated  part,  which  is  below  the  level  of  these 
great  inundations.  I  saw,  in  the  sides  of  the  ditche;^^ 
where  the  water  was  then  low,  that  the  soil  of  fi\l 
the  meadows,  and  even  of  some  of  the  orchards,  h^ 
been  produced  by  the  sediments  of  the  watprs,  very 
4tbundant  before  vegetation  had  covered  the  hills. 

■  '  •  " 

1400,  After  having  crossed  this  space,  which  evi- 
dently has  been  produced  by  a  great  subsidence  of 
jthe  strata^  and  at  the  extreniuty  of  which  stands  the 
j^majl  town  qf  Castk  Cai*y^  I  found  the  strata  of  blue 
fyas  entirely  cease :  beyond  that  town,  I  ascended  % 
foa(l  deeply  cut  in  the  toot  of  a  hill ;  and-  on  it3  sides 
I  saw  strata  of  a  yellowish  calcareous  satid  filled 
with  concretionn.  From  hence  to  IVincaunton^  the 
4t>ad,  passing  over  very  irregular  hills,  has  been  cut 
^qwn  to  ^  gi'eat  depth  in  several  parts ;  and  sections 
of  the  same  strata  every  where  appear  on  its  sides. 
There  is  a  great  descent  towards  JVmcauntoii^  a  part 
of  which  town  is  built  on  the  bottom  of  the  slope ; 
but  the  most  considerable  part  rises  up  the  side  ot  a 
^Doall  hill  opposite.  I  staid  here  the  remainder 
of  the  day,  in  order  to  observe  the  surrounding 
country. 

1401.  With  this  view,  I  first  walked  down  to  the 

spot 


488 

the  broken  masses  that  remained  at  a  higher  leve( 
th^a  the  rest  in  the  great  subsidence  whence  thb  plain 
resfalted  ;  their  intervals  having  been  leyelled  by  the 
first  sediments  of  the  brooks,  now  covered  with  mea- 
d'ows.  The  nature  of  these  small  scattered  motntli 
continues  the  same  as  far  as  Mere  ;  but  beyond  tUs^ 
though  the  plain  extends  for  some  way,  and  b  still  in- 
terspersed mth  hillocks^  the  latter  are  formed  of  strata 
of  chalk,  as  3'et  containing  no  flints  ;  this  chalk  is  of 
the  sslme  kind  as  is  found  at  the  foot  of  the  large  hills 
which  rise  to  the  eastward,  and  is  hard  enough  to  be 
used  as  hewn  stone  for  building  houses,  where  it  be- 
comes grey  by  exposure  to  the  ain 

1403.  Let  us  now  stop,  for  a  moment,  to  consider 
the  variety  of  the  strata^  all  homogeneous  in  their 
very  distinct  species,  which  succeed  each  other 
from  Honiton  hither,  \\  ithin  a  space  of  about  sixty 
miles  in  extent.  In  setting  out  from  Honiton,  the 
road  passes  over  the  Blackdoun  hills,  composed  of 
strata  of  sand  and  su}id'Stone..  From  tlie  extremity 
of  those  eminence:,  on  the  Taunton  side,  to  Caxik 
Ca)^^  prevail  the  strata  of  blue  lyasy  covered  at  first 
with  those  of  the  Blaihitnvn  hills,  then  with  rti 
strata,  and  at  last  with  only  a  thin  superficial  soil; 
in  the  western  part  of  this  tract,  composing  irregular 
hills,  and  tiien  forniing  a  vast  space  of  low  ground, 
beyond  which  rise  hilis  consisting  oi  drata  of  yel- 
lowish limC'Stoj!€  incompletely  consolidated;  the  lat- 
ter continue  likewise  through  a  great  extent  of  low 
ground,  wherein,  at  the  same  level,  they  are  suc» 
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(ceeded  by  strata  of  chalky  whkh  afterwards  rise  kto' 
liiils.  If  the  geologists,  who  have  supposed  our  m^ 
fteral  strata  to  have  been  formed  of  the  detritus  of 
antient  continents  cnrried  down  by  rivers  into  the 
sea,  had  fixed  their  attention,  xm  ohe  hand,  upoti' 
^e  nature  of  the  sediments  formed  by  those  streams 
on  the  coasts,  consisting  always  of  a  mivture  of  par- 
ades of  all  the  kinds  which  tbe  branches  of  the  rivers ' 
^ve  brought  down  in  their  course  through  different 
soils;  and,  on  the  other,  upon  the  variety  pf  the 
ftratOj  of  very  distinct  species,  which  succeed  each 
pd)er  in  so  many  parts  of  the  continents,  within 
Spaces  of  such  small  extent ;  this  idea  could  never 
pertainly  have  occurred  to  them,  nor  could  tho 
^ottoman  theory,  of  which  it  is  the  foundation^  hfive 
p7tt  been  imagined. 

■ 

1404.  The  chalk  hills,  which  begin  here^  extend 
^eir  branches  over  a  great  extent  of  the  southern 
part  of  England :  their  spontaneous  product  is  only 
pt  thin  turf, .  formed  on  rubbish  of  chalk  intermixed 
with  flints ;  agriculture  is  beginning  to  overspread 
^em;  but  their  aspect,  even  when  cultivated,  h 
tery  different  from  that  of  the  preceding  hills,  and 
much  time  and  a  great  deal  of  manure  are  requisite 
^r  the  production  of  a  good  soil  upon  them ;  no  tree 
grows  here,  nothing  being  seen  but  a  few  bushes  of 
white  thorn,  much  stunted,  especially  because  the 
aheep  are  constantly  biowzing  on  their  tender 
branches.  But  it  is  not  the  same  in  the  deep  inter* 
fi^c^ons  of  these  hills  where  small  streams  flow ;  a 
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very  good  soil,  produced  by  the  sediments  of  the 
rain-waters  having  been  formed  on  their  Jbottom ;  this 
soil  is  covered  with  meadows,  and  planted  with  trees 
along  the  course  of  the  waters ;  and  these  are  the  d- 
tuations  in  which  are  placed  the  villages  of  the  new 
settlers,  who  are  extending  cultivation  over  the  hills, 
and  whose  cottages  are  surrounded  with  gardens  and 
orchards.  I  came  to  one  of  these  villages  after  I  bad 
passed  Hindon ;  but  the  most  considerable  vale  is 
that  wherein  Deptjbrd  Inn  is  situated ;  and  its  hot* 
torn  is  covered  with  very  fine  meadows,  along  the 
small  river  Willey^  which,  flowing  towards  Salisbury^ 
unites  with  several  similar  streams  to  fonn  the  Avon. 
The  hills  bordering  these  vales,  shew  the  influence 
of  the  neighbourhood  of  meadows  where  cattle  are 
kept ;  these  hills,  though  their  soil  b  the  same  as 
that  of  the  rest,  having  made  a  much  greater  pro- 
gress in  fertilization. 

1405.  From  Deptford  Inn  I  took  the  road  to 
Amesbury^  in  order  again  to  observe  the  stupendous 
druidical  monument  called  Stonehenge^  which  is  near 
that  town :  so  many  conjectures  have  been  formed 
respecting  its  origin,  that  the  time  when  it  was  con- 
structed cannot  with  any  certainty  be  determined; 
but,  as  a  geological  monument^  it  belongs  to  the 
number  of  those  which  tlie  most  evidently  attest  how 
little  change  has  been  undergone  by  the  surface  of  our 
continents,  since  they  have  been  abandoned  by  tlie 
sea.  The  masses  of  granulated  quartz  which  cooh 
pose  StotiehengCy  and  which  have  been  respected  by 

builders 


491 

bnilders  on  account  of  their  remarkable  arrange- 
dient,  are  the  largest  of  those  that  were  scattered 
3ver  this  part  of  the  chalk  hills.  The  principal  part 
:if  these  masses  are  from  tiventy-eight  to  thirty  feet  in 
length,  and  about  seven  in  breadth^  with  a  consider- 
ible  thickness.  It  is  surprising  how,  at  a  time 
nrhereof  we  have  no  memorials  with  regard  to  the 
(tate  of  the  mechanical  arts,  the  first  inhabitants  of 
Aie  country  could  have  constructed  this  kind  of  edi- 
fice^ ttie  nature  of  which  may  be  understood  by  the 
part  still  standing :  it  consiisted  of  three  concentric 
circles  formed  of  these  immense  stones,  placed  like 
irolumns  at  some  distance  from  each  other,  and  con- 
iiected  together  at  *  the  top  by  transversal  pieces  of 
squal  size.  It  is  this  latter  part  of  the  edifice  which 
is  the  most  astonishing ;  for  it  is  not  conceivable  how, 
svithout  the  assistance  of  machines  not  known  by 
my  tradition  to  have  existed  here  at  that  period,  such 
masses  could  have  been  raised  up  and  fixed  at  that 
leight :  in  those  that  have  fallen  is  seen  the  mode 
>f  their  connexion  with  the  upright  pieces ;  at  the 
top  of  the  latter,  there  are  on  each  side  hemispherical 
projections,  which  being  fitted  into  corresponding 
;avit!es  at  the  opposite  extremities  of  the  archi- 
xaves,  the  latter  are  thus  secured  from  any  lateral 
notion. 

140(5.  The  difficulty  of  comprehending  how  the 
*arly  inhabitants  of  the  country  could  have,  not  only 
constructed  such  an  edifice,  but  brought  these  enor* 
nous  masses  from  any  distant  place,  has  given  rise 
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Co  a  singular  idea.     At  tl)c  side  of  a  map  of  JFdt* 

shire  by  Eman.  Bow  en,  it  is  said,  ''  that  the  coih 

f^jecture  seems  to  be  well  founded  which  supposes 

'^  theoi  to  be  artificial  stones,  yxkoA^  oi  sand  and  som 

■^  glutinous  matter  cemented  together.''    Had  this 

geographer  been  a  iitliologist,  he  would  have  easilj 

distinguished  this  natural  stone  from  an .  artificial 

one ;  w^d.  had  he  been  an  observer  of  the  country, 

irhere  masses  of  the  same  kind  are  scattered  in  sud) 

astonishing  abundance  over  the  neighbouring  hills,  he 

might  have  comprehended  that  these  which  compose 

Stonekenge  were  probably  found  on  the  very  hii} 

irhere  they  were  employed  in  forming  this  fabric 

That  such  masses  should  be  found  here  cannot  apr 

pear  surprising,  after  the  account  which  I  have  given 

in  the  first  Vol.  of  these  Travels  of  much  larger 

masses  of  gramte  scattered  on  the  sandy  hills  of  Hoi- 

stein;  and  on  the  tops  of  some  hills  in  otlier  parts  of 

the  north  oiGvnmmi/y  I  have  seen  enormous  granitic 

masses  urrang^'d  in  a  diticroiit  manner,  but  certainly 

intended,  as  Stonchcngc  has  probably  been,  for  places 

of  worship ;  for  near  thcin  have  been  found  the  in* 

Struments  of  sacrificr,  axes,  and  knives  made  oi^flint; 

and  around  them  are  every  where  seen  some  of  the 

tumuli  known  in  En^lami  by  the  name  of  barrasrs; 

which  were  the  tombs  of  the  persons  of  the  highest 

distinction  in  those  distant  ages. 

1407.  From  Stomhcngc  I  descended  to  Ames^ 
hurt/,  a  small  town  i^itiiated  at  the  foot  of  the  great 
chalk  liills  on  tui!>  siile ;  and  hence  I  proceeded  to 
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Overton  and  Basingstoke^  through  a  country  inters 
8]lersed  with  low  hills  of  the  same  nature,  of  whidi 
th6  mass  is  so  much  shattered,  tliat  wherever  die 
cAatt  appeared,  I  saw  it  in  small  fragments.  Tbe 
external  signs  of  chalk  disappear  on  the  road  towards 
Hartford  Bridge  and  Bagskoty  at  the  latter  of  which 
jrfaces  I  spent  the  night.  The  hills  here  consist  of 
strdta  of  sandy  either  pure  or  argillaceous,  covered 
with  a  great  abundance  of  siliceous  gravely  tod  their 
spontaneous  product  is  only  heath,  with  the  plants 
which  usually  accompany  it.  Siixre  I  have  lived  9A 
WindsoTy  cultivation  has  made  great  progress  in  thi^ 
country,  and  vast  quantities  of  blocks  oi  granulated 
qtiortz  have  been  taken  out  of  the  superficial  soii» 
and  employed  for  various  purposes. 

1408.  In  the  soil  of  this  country,  there  are  also 
btiried  large  masses  of  chalk:  I  have  seen  many 
ptaces  in  which  such  masses,  insulated  in  the  sand 
and  gravel,  have  been  exhausted,  after  having  been 
worked  a  long  time  for  the  purpose  of  making  lune; 
The  hill  on  which  IVindsor  Castle  is  built  is  the 
largest  of  these  masses  in  the  country  ;  its  strata  are 
cut  off  abruptly  towards  the  ThameSy  and  the  rapid 
slope  of  the  hill  on  that  side  is  composed  of  their 
rubbish ;  they  are  inclined  towards  the  opposite  side, 
and  are  lost  beneath  the  strata  of  loose  soil ;  but 
other  masses  are  found  here  and  there,  in  the  same 
direcdon,  buried  under  this  soil.  These  are  monu- 
ments of  the  cause  to  which  I  have  assigned  the  im- 
mense quantity  of  siliceous  gravel  disseminated  over 
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so  many  countries  where  no  chalk  appears  eiter^ 
nally,  though  the  flints  scattered  here  were  un- 
doubtedly formed  in  chalk  ;  for  not  only  do  they  con- 
tain the  same  marine  bodies^  chiefly  tchimtti,  tmt 
when  these  flints  are  broken,  chaUc  is  often  found 
within  them,  as  I  have  seen  in  those  which  are  scat- 
tered over  the  sandy  hills  of  the  country  of  Brtmtn 
and  elsewhere.  All  the  phenomena  of  this  kind  de- 
tailed either  in  my  first  geological  work,  or  in  these 
Travels,  lead,  as  I  have  already  explained,  to  the  con- 
clusion, that,  at  a  certain  period  of  the  chemical 
operations  in  the  ancient  sea,  large  masses  of  chalk 
were  dissolved  in  its  liquid,  the Jlints  of  which  masses 
were  scattered  over  its  bottoniy  antecedently  to  the 
period  when  the  latter,  by  the  retreat  of  the  sea  into 
Vs  present  bedy  became  our  continents^ 

November  1st.  I  arrived  at  Ulndsor  in  the  morn- 
ing, thus  terminating  my  last  geological  excursion. 
It  was  time  that  I  should  put  an  end  to  these  Travels, 
which  I  had  begun  nearly  sixty  years  before;  for  I 
was  now  far  advanced  in  my  81st  year.  However, 
as  a  little  travelling  in  the  summer  agrees  with  my 
health,  I  have  again  returned  twice  into  Devonshire, 
taking  each  time  a  diffjrent  road,  both  in  going  and 
returning,  in  order  to  become  still  better  acquainted 
with  a  country,  which,  as  may  have  been  judged,  is 
very  fertile  in  geological  phenomena.  As  however, 
in  general,  these  roads  present  only  varieties  of  the 
same  phenomena,  I  shall  describe  but  one  of  tliem, 
in  which  some  new  circumstances  will  appear. 

1409. 


495 

1409.  In  relating  my  journey  in  October,  1805; 
I  have  described  the  chain  of  the  Mendip  hills  in 
Somersetshire^  from  its  western  extremity  terminating 
at  the  sea,  to  its  deep  intersection  by  the  valley  in 
which  the  city  of  Wells  b  situated ;  speaking  parti* 
cularly  of  the  connections  of  the  southern  slopes  of 
this  chain  with  the  meadows  occupying  the  original 
bay  of  Bridgeivater.  The  account  of  my  journey  in 
August,  the  following  year,  contains  details  respect* 
ing  the  nature  of  the  soil  qf  a  great  part  of  this  space, 
and  the  monuments  which  indicate  the'  progress  of 
its  filling  up.  But,  as  nothing  more  essentially  con* 
tributes  to  the  establishment  of  solid  bases  in  the 
history  of  the  earth  with  regard  to  the  points  whereon 
any  ccmtroversies  still  subsist,  than  complete  descrip* 
tion  of  particular  assemblages  of  phenomena  belong- 
ing to  certain  general  features  of  the  continents^  it 
had  been  my  wish  to  proceed  along  the  head  of  this 
ancient  bay^  and  thence  to  pass  over  the  prolonga- 
tion of  the  Mendip  hills  on  the  eastward  of  the  valley 
of  IVells^  in  order  to  follow  that  chain  to  the  point 
where  it  terminates  in  the  interior  part  of  the  coun- 
try, and  to  observe  the  transition  from  its  strata, 
which  are  of  a  remarkable  nature,  to  those  already 
Jcnown  to  me  on  that  side.  This  was  the  motive  that 
determined  me  to  take  the  road,  a  part  of  which  I 
am  now  going  to  describe. 

October  llM,  1809-  I  set  out  from  Ashfield  at 
eight  o'clock  in  the  mombg  for  Taunton^  whence  I 
intended  to  follow,  along  the  meadows,  the  extremi* 
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water  as  far  as  their  northern  part,  which  joins  the 
chain  of  the  Mendips  near  tlie  point  where  Glaston^ 
bury  hill  rises  above  those  meadows.  I  iiave  already 
described  the  road  from  Honiton  to  lauuton};  I  shall 
How  tlierefore  begin  only  from  the  hitter  place. 

1410.  For  some  way  I  proceeded  along  the  Bridge- 
ivater  road :  then  turning  to  tlie  N.£.  I  followed  t 
promontory  of  the  original  soilj  composed  of  the 
common  red  strata  intermixed  with  others  of  rti 
iand'Stofiej  which,  advancing  into  the  meadows,  se^ 
parates  those  of  fVest  Sedgemoory  extending  all  the 
way  to  Langporty  from  other  meadows  wherein  the 
Parrot  afterwards  flows.  I  tlien  descended  into  the 
latter  meadows,  and  crossed  the  river  at  Borough 
bridgey  a  place  ten  miles  distant  from  Tauntoriy  ad- 
joining to  an  eminence  of  tlie  red  stratay  whicb^ 
being  completely  insulated  in  the  meadows,  was  cer« 
tainly  an  island  in  the  ancient  bay  :  a  chapel  having 
been  erected  on  the  summit  by  a  gentleman  in  the 
neighbourhood,  who  died  before  it  was  finished^  this 
eminence  is  indicated  in  the  maps  by  the  name  of 
Borough  Chapel. 

141 1.  Hence  I  followed,  tlirough  the  meadows  of 
Kbigs  Sedgemoory  the  borders  of  the  original  coast ; 
passfng  over  several  of  its  promontories,  no  longer 
composed  oiitdstt^atay  hxxXgreyy  and  covering  strata 
of  Uue  lyas ;  in  the  first  of  the  promontories,  tlie  lat* 
ter  appear  only  at  the  level  of  tlie  meadows,  which 
5  was 
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tirjate  that  of  the  sea  in  the  original  bay ;  but,  in  con- 
sequence of  the  catastrophes  of  all  the  strata  at  the 
formation  of  the  bed  of  the  sea,  these  of  blue  iyas^ 
much  interrupted,  are  seen  to .  rise  farther  to  the 
eastward,  and  at  last  come  up  to  the  surface  near 
the  beginning  of  the  long  promontory  of  Polden  hilly 
of  which  I  have  given  a  circumstantial  account  in  my 
preceding  travels.   Crossing  this  promontory,  I  came 
to  Heath  moovy  where  I  found  the  Bme  flowing 
through  meadows  which  almost '  entirely  surround 
two  eminences  ;  and  on  the  base  common  to  both  of 
these  is  placed  the  small  town  of  Glastonbury  :.they 
are  in  the  form  of  cones,  the   easternmost,  called 
Glastonbury  Tor^    being  considerably  the  highest; 
and  on  the  summit  of  each  rises  an  ancient  tower. 
These  united  eminences  formed  very  nearly  an  island 
in  the  ancient  bay^  being  on  all  sides  encompassed 
with  meadows,  except  at  one  point  of  their  base, 
where  the  road  which  I  followed  passes  over  a  very 
low  and  narrow  slip  of  the  original  soil.     Hence  I 
proceeded  to  Skep ton  Mallet,  where  I  spent  the 
night.    This  town  stands  on  the  hills  bordering  the 
low  part  of  the  chain  of  the  Mendips,  which  extends 
towards  the  east ;  and  on  the  sides  of  the  road  I 
saw  appearing  here  and  there  the  strata  of  the  blue 
lyas. 

October  \9^th.  About  seven  in  the  morning  I  set 
out  from  Shepton  Mallet  for  Frome,  at  the  distance 
of  twelve  miles.  After  having  ascended  for  some 
time,  I  came  to  the  village  of  Doulting,  where  I 
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saw  quarries,  which,  from  the  extent  of  the  excava- 
tion, must  have  been  worked  for  a  long  time ;  diey 
are  in  very  regular  strata  of  a  good  building  stone, 
which  appeared  to  me  to  be  a  sand-stone.  But  when, 
after  having  passed  a  slight  inflexion  of  the  slopes  I 
ascended  tlie  iiighest  part  of  this  ridge,  I  found  there 
the  same  hard  reddish  lime-stonej  properly  a  kind  of 
marbky  which  composes  the  Mendip  hills.  I  saw 
quarries  of  it  at  the  village  of  Chelynch.  where  these 
strata^  very  much  inclined,  have  visibly  participated 
in  the  catastrophe  whereby  the  strata  of  sand-stone^ 
here  formed  upon  them,  have  been  thrown  down  on 
the  :stdes  of  the  ridge,  in  the  same  manner  as  the 
catastrophes  of  the  calcareous  strata  were  shared  by 
the  loose  sand  on  the  great  eminences  which  I  have 
described  to  the  westward  of  JVells.  As  I  proceeded 
along  the  top  of  these  hills,  where  the  lime-stone  of 
the  Mendips  still  appeai*ed  for  some  way  at  the  sur- 
face, I  learnt  from  my  driver  that  the  same  sand- 
stone which  I  had  seen  on  the  southern  slope  is  also 
found  on  the  northern ;  and  that,  at  a  lower  level, 
lies  a  bed  of  coal^  which  is  worked  at  Stoke-lane, 
Leigh,  and  otlier  places  in  the  neighbourhood. 

14 IS.  In  following  the  hill  on  tlie  Frame  side,  I 
saw  nothing  more  of  the  strata  of  the  Mendips,  but 
some  rocks  rising  up  to  the  level  of  a  vei-y  deep  soil 
of  yellowish  argillaceous  sand ;  and  fcom  these  rocks 
is  taken  the  stone  which  is  broken  to  gravel  the  roads. 
Farther  on,  this  extremity  of  the  Mendip  hills  is  in- 
dented with  very  deep  combes,  of  sufficient  extent  to 
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have  brooks  flowing  in  them,  and  ideparated  by  ridges 
of  hills ;  the  latter  being  masses  of  strata  divided  by 
tiie  large  longitudinal  fractures  which  produced  the 
combes,  all  inclining  towards  the  side  where  the 
greatest  subsidence  took  place  j  a  character  that  I 
have  already  elsewhere  described^  Hence^  each  of 
these  combes  has  one  of  its  sides  very  steep,  and  co-* 
vered  with  wood,  as  being  that  which  presents  the 
section  of  the  strata^  atid  into  which  the  roots  of  the 
trees  can  therefore  easily  penetrate  t  all  these  sections 
are  turned  towards  the  same  pointy  and  the  opposite 
sides  of  the  combes,  being  formed  by  the  planes  of 
the  strata^  are  covered  with  grass,  or  cultivated. 
The  town  o(  Frome  is  built  on  the  extremity  of  one 
of  these  ridges,  which  descends  with  considerable, 
rapidity  towards  a  narrow  vale,  wherein  a  river  of  the 
same  name  flows  northward  to  join  the  Avon.  Now 
at  this  base  of  the  eastern  extremity  of  the  Mendip 
hills  is  found  the  same  yellowish  Ume^stone  irre- 
gularly concreted,  which  I  have  described  to  the 
southward  in  the  hills  near  fVincauntonj  and  to  the 
northward  in  the  neighbourhood  of  Bath ;  and  at  a 
little  distance  from  Frome,  on  the  latter  side,  are 
found  also  calcareous  strata  of  the  kind  called /ree'< 
stone,  on  account  of  the  facility  witii  which  it  may  be 
cut  and  sawn. 

1413.  Hence  I  proceeded  towards  Trowbridge^ 
ten  miles  distant  The  road  passes  over  several 
small  hills,  which,  as  well  as  the  lower  grounds  be- 
tween them,  are  covered  with  a  very  thick  argilla-» 
ceous  soil ;  so  that  I  did  not  any  where  pero^ve 
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stony  strata ;  but  these  must  appear  at  the  sur&ce 
somewhere  m  the  neighbourhood,  for  the  road  was 
gravelled  with  fragments  of  the  concretions  which  are 
common  in  the  strata  of  this  yellowi^  limC'Stane. 
When  I  came  to  Trowbridge,  I  found  the  fronts  of 
the  houses  there  built  oi  free-stone  ;  most  of  them  in 
a  style  of  very  elegant  architecture. 

1414.  I  next  proceeded  to  Devizes^  at  the  distance 
of  ten  miles.  Within  the  space  of  the  first  six  of 
these  miles,  the  soil,  by  iis  horizontality,  has  an 
appearance  similar  to  that  of  the  plain  which  I 
have  described  between  Somerton  and  Castle  Cary ; 
but  the  difference  of  the  bottom  is  shewn  by  the 
trees.  In  the  latter  plain  grow  scarcely  any  elms, 
because,  as  I  have  said,  its  bottom  is  formed  by  the 
planes,  very  little  fractured,  of  the  sti^ata  of  the  blue 
lyas ;  whereas  in  this  of  which  I  am  now  speaking, 
the  bottom  consisting  of  lime-stone  strata  imperfectly 
concreted  and  much  broken,  these  trees  flourish  to 
great  abimdance.  About  four  miles  before  I  came 
to  Devizes^  I  crossed  another  ridge  of  hilb  composed 
of  red  strata  still  intermixed  with  strata  oi^and-stonc 
of  the  same  colour.  Beyond  this,  I  saw  the  road 
gravelled  with  lime-stone  of  a  different  species, 
greyish,  and  harder  than  the  preceding ;  and  on  my 
inquiring  whence  it  was  brought,  I  learnt  that  it 
was  found  at  the  surfkee  near  Chippenham^  two  miles 
from  hence  on  the  river  Avon. 

1415.  Nearer  Devizes^  I  ascended  the  foot  of  the 
cftott  hills,  the  slopes  of  which  are  cultivated ;  but 
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dieir  summits  are  still  downs :  their  base  consists  of 
the  kind  of  chalk  containing  no  Jlhits  ;  and  it  is  hani 
enough  to  be  broken  for  the  purpose  of  mending  the 
road/  mixed  with  gravel  brought  from  some  other 
place.  From  Devizes  I  went  towards  Marlborough^ 
fourteen  njiles  distant.  On  all  the  heights,  I  saw 
the  soft  chalk  that  contAms  flints.  In  their  intervals 
lie  small  vales,  wherein  flow  rivulets,  along  the 
course  of  which  there  are  always  meadows ;  in  these 
parts  the  villages  are  situated;  and  the  adjoining- 
slopes  are  cultivated.  As  I  approached  MarUxH 
roughs  I  took  particular  notice  of  the  state  of  agri- 
culture ;  and  I  was  surprised  at  seeing  what  progress 
it  had  made  since  1 805,  when  last  I  had  passed  this* 
way;  the  ground  was  now  all  enclosed,  and  the 
blocks  oi  granulated  quartz  had  entirely  disappeared/ 
It  will  therefore  be  of  advantage  to  future  geologists^ 
and  especially  to  those  who  may  pay  any  attention  td 
Stonehenge^  that  an  account  has  been  given  of  the 
quantity  of  these  blocks  still  scattered  here  not  more 
tlian  thirty  years  ago,  and  of  the  progress  made  since 
that  time  by  agriculture,  which  has  thus  occasioned 
their  disappearance. 

1416.  From  Marlborough  I  proceeded  to  Hunger'^ 
Jordy  ten  miles  distant.  On  entering  Saxernakc 
Forest,  I  no  longer  saw  any  appearance  of  chalk,  it 
being  succeeded  by  the  soil  which  is  common  to  all 
the  hills  and  plains  to  the  eastward,  that  is  to  say, 
sand,  either  pure,  or  mixed  more  or  less  with  clay, 
the  surface  being  covered  with  siliceous  gravel.    I 
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arrived  at  Hungerford  at  seven  o'clock,  and  spent 
the  night  there. 

October  13tk.  Hungerford  is  only  a  village  si* 
tuated  on  the  borders  of  large  meadows  on  peat, 
through  which  passes  the  canal  already  meiitioned 
as  carried  on  across  the  southern  part  of  England^ 
and  forming  a  comipunication  between  tbe  Thamn 
and  the  Avon.  Here,  as  I  said  before  of  similar 
soiis  near  Readings  the  sand  on  which  the  peat  lies, 
being  penetrated  with  it,  is  burnt  in  heaps,  in  order 
to  be  scattered  over  the  landi^.  From  this  plade-I 
proceeded  to  Nezobury^  at  the  distance  of  nine  miles, 
%nd  then  to  Readings  seventeen  miles  farther*  The 
plain  over  which  the  road  passfss  in  the  latter  stagey 
though  but  little  higher  than  the  peat  meadows,  here 
ocicupying  large  spaces,  is  of  a  very  different  soil ;  that 
of  the  meadows,  always  overflowed  in  rainy  seasons, 
and  when  the  snows  are  melted,  has  been  levelled  by 
the  action  of  these  waters,  and  by  their  sediments  ; 
but  that  which  is  above  the  level  of  the  inundations  is 
the  original  soil,  every  where  consistmg  of  sand  more 
or  less  argillaceous,  y/xihjlints  scattered  on  its  sur- 
face :  there  are  hillocks  here  and  there,  whence  this 
gravel  is  taken  to  mend  the  road,  and  where  its  stra- 
tum is  sometimes  four  or  five  feet  in  thickness :  the 
Jlints  are  small,  and  very  diflerent  from  those  found 
in  most  of  the  chalky  strata  which  still  exist. 

HIT.    From  Reading  to  Maidenhead^  thirteen 
ipiles  distant,  there  is  again  a  large  plain  consisting 
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of  tke  same  soils ;  but  strata  of  chalk  are  found  here 
and  there  near  the  surface,  and  this  chalk  is  taken 
out  to  be  spread  on  the  arable  lands,  mixed  with  the 
sediments  of  the  water  in  the  ditches  by.  the  sides  of 
the  fields ;  it  differs  in  different  places,  being  some- 
times the  soft  chalk  containing  ^W^,  which,  as  I 
have  pointed  out  in  several  instances,  forms  the 
upper  part  of  the  chalk- hills.  Here  the  hills  are  on 
both  sides  at  a  great  distance  from  the  road ;  those 
to  the  N.  W.  which  are  of  chalk,  extend  from  near 
Maidenhead  towards  Henley  ;  and  masses  of  chalk 
are  found  here  and  there  in  the  low  grounds  as 
hi  as  fVind^Qrf  as  I  said  at  the  end  of  my  last 
journey. 
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CONCLUSION. 

Since  the  year  17799  when  I  published  my  first 
geological  Travels  in  my  Lettres  sur  VHistoire  it  k 
Terre  et  de  VHommej  I  have  made  many  more,  iQ 
various  countries,  to  wliich,  though  their  publication 
has  been  delayed  by  different  causes,  I  have  been 
obliged  to  refer  in  several  subsequent  works ;  viz. 
my  Letters  to  Dr.  Hutton,  inserted  in  the  Monthly 
Reviervy  those  to  M.  de  la  Metherie,  in  his  Jour- 
7ial  de  Physiquey  those  to  Professor  Blumenbach, 
which  were  first  published  in  the  British  Critic^  and 
afterWards  in  an  enlarged  edition  at  Paris,  and 
lastly,  my  Eleinentary  Treatise  on  Geology ,  published 
both  at  Paris  and  in  London. 

In  the  exposition  of  a  system  of  such  vast  extent 
as  to  comprise  all  the  principal  physical  events  tliat 
have  taken  place  on  our  globe,  together  with  their 
causes,  the  propositions  of  which  it  is  composed 
would  be  thrown  to  too  great  a  distance  from  each 
other  to  be  embraced,  both  in  their  aggregrate,  and 
in  their  relative  connexions,  if  they  were  accom- 
panied, at  every  step,  with  circumstantial  proofs, 
whether  of  the  existence  of  monuments  of  effects 
which  had  been  produced  during  certain  periods,  or 
of  the  physical  and  mechanical  principles  which  lead 
^  a  determination  of  the  causes  of  such  of  these 
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effects  as  have  now  ceased.  For  this  reason,  I  em* 
ployed,  in  the  above  mentioned  publications,  only 
the  general  results  of  observation  and  experience, 
referring  to  future  works  the  proofs  of  these  results ; 
except  so  far  as  concerned  the  geological  monuments 
pbserved  in  great  chains  of  mountains,  respecting 
which  M*  de  Saussure's  Voyages  dans  lef  Alpes  sup^ 
plied  me  with  essential  facts,  of  which  the  trutii  is 
known  to  me  by  my  own  observations,  botli  in  the 
'4^  themselves,  and  in  other  mountains  of  the 
jNune  class. 

With  regard  to  the  physical  objects  belonging  td 
Geology,  I  have  fulfilled  my  engagement  to  the 
public  in  ipy  work  intitled  Introduction  k  la  Pby- 
Mque  terrestrCj  and  in  other  works  connected  with 
that,  especially  several  papers  presented  to  the 
Royal  Society.  But  my  engagement  with  respect  to 
my  Geological  Travels  required  a  much  longer  time*; 
as  I  had  to  arrange  the  observations  which  were  con- 
jtained  in  my  numerous  journals.  On  this  subject  I 
must  here  make  a  remark,  in  order  more  particularly 
to  account  for  my  having  at  present  published  only 
^e  latest  of  these  Travels. 

When  geological  researches  were  first  undertaken, 
which  was  not  till  a  very  late  period,  it  appeared  to 
be  necessary,  for  the  purpose  of  rightly  understand* 
ing  the  events  which  had  taken  place  on  the  earth, 
to  seek  for  {nopuments  of  those  events  in  very  dis« 
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as  in  mountains,  only  on  a  smaller  scale ;  and  with 
regard  to  the  coasts,  if  attention  be  paid  to  the 
actions  of  natural  causes  on  them,  there  are  few  of 
any  extent,  where  examples  of  the  real  operations  of 
the  waters  of  the  sea  and  land  may  not  be  found. 
As  for  my  choice  of  the  particular  countries  iu  which 
I  made  tliese  my  latest  travels,  Mr.  Piayfair's  work 
having  served  me  as  a  text,  in  my  Elementary  Trea- 
tise,  for  the  introduction  of  the  most  important  gcolo^ 
logical  questions,  it  naturally  determined  me  in 
favour  of  the  places  observed  or  referred  to  by 
himself. 

.  Tlie  remarks  dispersed  throughout  tliese  Travel? 
have  had  one  general  object,  of  which  I  have  en- 
deavoured to  render  manifest  the  importance.  Most 
of  the  errors  contained  in  geological  systems  are  de- 
rived from  one  common  source ;  namely,  that,  in  the 
descriptions  there  given  of  natural  phenomena,  the 
effects  operated  on  our  cont'ments  previously  to  their 
birthy  by  causes  which  since  have  ceased  to  act,  arc 
confounded  with  those  that  known  causes  have  pro- 
duced and  are  continuing  to  produce  on  them.  This  is 
the  object  with  which  is  connected  tlie  geological  ques- 
tion of  the  greatest  importance  to  the  whole  human 
race ;  namely,  from  what  period  have  our  present  con- 
tinents existed  ?  When  certain  operations  antecedent 
to  the  existence  of  these  continents  are  ascribed  to 
the  various  causes  which  are  now  in  action  on  them, 
it  appears  no  less  impossible  to  set  any  bounds  to 
their  Ofitiquity^  than  to  tliat  assumed  by  the  fabulous 
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dynasties  of  the  Egyptians,  and  of  some  of  tiie 
Asiatic  nations.  But^  throughout  the  whole  course 
of  these  Travels,  I  have  demonstrated  that  this  is  an 
error,  dissipated  by  the  progi*ess  of  geological  re« 
searches  ;  and  that,  when  the  real  effects  produced  by 
the  only  agents  which,  since  the  birth  of  our  eonti" 
nentSj  have  acted,  and  can  act  on  them,  are  carefully 
studied,  it  is  in  fact  impossible  to  carry  back  their 
origin  to  a  period  more  remote  than  that  which  the 
Mosaic  chronology  has  assigned  to  the  deluge. 

Though  I  have  not  introduced  tliis  great  point  into 
any  of  my  discussions,  I  thus  conclude  by  affirming 
it;  because  it  cannot  now  be  reasonably  contra- 
dicted, until  all  the  facts  accumulated  in  these 
Travels  shall  have  been  disproved,  and  contrary 
ones  established  in  their  room.  But  after  so  long  a 
time  as  I  have  devoted  to  observations  in  very  dif- 
ferent countries,  I  am  well  assured  that  such  a  re- 
futation is  impossible  :  and  this  will  be  farther  seen 
in  the  account  of  some  earlier  travels,  partly  among 
great  mountains,  and  partly  in  other  countries  of  hills 
and  plains,  which  I  have  begun  to  prepare  for  pub- 
lication.  The  first  of  these  will  be  found  to  confirm 
all  the  important  remarks  that  I  have  hitherto  in- 
troduced on  the  authority  of  M.  de  Saussure,  though 
at  the  same  time  I  shall  be  obliged  to  point  out 
,  some  errors  into  which  that  great  observer  of  the 
Alps  occasionally  fell,  from  not  having  extended  hb 
researches  into  many  countries  of  hills  and  plains ; 
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Berry  Pomeroy,  §  1324. 
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Of  the  gulph  of  Faimouth,  HI.  ^  1134. 

. of  the  Hel,  III.  ^  1261,  1262. 

Of  a  combe  near  Penrt/tty  III.  §  1264. 
Of  the  valley  of  the  Par,  III.  $  1295. 
Of  a  combe  near  WivelUcomhe,  III.  $  1354. 
Of  the  Thama  at  1£^^^,  III.  $  1387. 


HEAD  11. 


**  The  difference  between  the  Gravels  on  the  heights  and  on  Ike 
.  ^*  declivities  of  the  opposite  sides  of  ValUes,  and  that  be« 
**  tween  those  Oravels  and  the  Stony  Strata  which  border 
''  them,  are  i|lso  in  contradiction  to  this  Hypothesis.'' 


Jnstancei  of  the  difference  between  the  Gravels  on  the  oppo$it$ 

iidei  of  ValUeSf 

Ip  the  valley  of  the  Otter,  II.  §  76$. 
In  th«  vale  of  the  2Wt,  III.  ^  1344. 


Between  Cravth  and  the  Stony  Stirata  of  the  Hiihy 

In  the  siliceous  Gravel  on  strata  of  lime-stone,  argil,  and  marl^ 
on  the  hill  of  Wykc  Regie,  near  Weymouth,  II.  $§  484,  491. 

In  the  hlocke  and  graul  of  granulated  quartz  spread  over  the 
chalk  hills  near  Salisbury  and  Marlborough^    II«   ^^  659^ 

Id 


In  the  vast  quantity  ot  Jlint$  covering  the  Biackdovm  and  HoU 
don  bills,  which  consist  of  strata  of  sand  and  sand-stone.  III. 
$$  9^6,  9*9—952,  958,  959>  96*7, 1331,  1347, 1348,  1394, 

In  the  gravel  of  agate,  opyxy  and  coi-neUan^  spk'ead  over  the  hills 
near  a  part  of  the  course  of  the  Rhine,  while  there  are  not  in 
£urope  any  known  natural  strata  which  contain  these  stones, 
III.  §§964—966. 

In  the  siliceous  gravel  on  the  hills  of  IVidviorthy  and  OJfweU, 
spread  over  strata  of  loam^  which  cover  Hme^itone^  contain- 
ing no  silex,  III.  §  9^9- 

The  Chesil  hank,  which  unites  the  Isle  of  Portland  with  the 
land,  is  composed  of  the  same  siliceous  gravel  that  is  spread 
over  the  limestone  hills  bordering  IFest  batf :  this  gravel  has 
been  raised  by  the  waves  from  the  bed  of  the  sea,  whither 
it  had  sunk  together  with  the  strata  already  covered  with  it 
at  the  time  of  their  subsidence,  by  which  that  bed  was 
formed,  II.  §  505. 

The  case  is  the  same  with  the  gravel  which  forms  beaches  and 
slips  of  land  on  the  coast  offfampskire,  II.  §$  60i — 609. 


HEAD  III. 

<*  The  differences  between  the  opposite  sides  of  ValHes,  in 
<*  their  Height  and  Form,  are  not  Jess  contrary  to  the  Hypo* 
**  thesis  in  question." 


These  differences  described  in  the  opposite  sides 

Of  the  vale  containing  Cummer oische^See^  I.  $  201. 
Of  a  stream  near  Gremsmukl,  I.  §  321 

Of  the  vale  of  the  Avon,  and  the  defile  into  which  that  riycr 
enters  below  Bristol,  II.  §§  7l6,  718,  719,  72?. 


Of 
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Of  the  valley  of  the  Tatner^  11.  (  865« 

Of  the  vale  of  the  Ax,  IJI.  f  9^0. 

Of  the  vaUey  of  the  Otter,  III.  ^^  1003, 1004. 

. of  the  Camel,  III.  ^  1094. 

OiLotfooly  III.  $  1243. 

Of  combes  near  Mevagizey,  III.  §  1275. 

Of  the  valley  of  the  Far,  Hi.  }  1295. 


HEAD  IV. 

f^  The  Breadth  aod  Depth  of  Vatiies  do  not  bear  any  pro^ 
^*  portion  to  the  size  of  the  Rivers  which  flow  in  them/' 


This  proportion  is  shewn  not  t9  exist  betxpeei^ 

The  vales  of  Holstcin,  and  their  streams,  J.  §  349.» 

The  Bre<fy,  and  its  vale,  II.  §  5^. 

The  Char,  and  its  vale,  II.  $§  544—546. 

The  JVey,  and  its  vale,  II.  ^  571—575. 

The  Froome,  and  its  vale,  II.  $  589* 

The  ^//eii,  and  its  yale,  II.  $  593. 

The  vale  terminatiug  in  Sandwich  bay^  ajui  the  strean^s  which 

flow  in  it,  II.  §  054. 
Catherine  brook,  and  its  vale.  II  J  737* 
The  iid,  and  its  vale.  II.  §  768. 
'^The  Tamer,  and  brooks  which  join  it,  and  their  vales,  II.  $§ 

862,  868. 
The  combe  of  Dittisham,  and  its  brook,  III.  $  1022. 
The  Bffoey  and  the  Wrey,  and  their  vallies,  III.  J§  1060,  1070, 

1333.    . 
A  combe  near  EndeUion,  and  its  brooks,  III.  J  1098. 
Con^bes  ^ear  RoscQrrock,  and  theM*  brooks^  III.  $  1103. 

The 
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The  streams  falling  into  the  gulph  of  Falmouth^  stid  their 

creeks  and  combes,  III.  $f  1 134,  1265,  1264, 1967. 
Combes  near  Mevagizey^  and  their  rivulets,  III.  ^  1275. 
The  valley  of  5^.  Atutle^  and  its  stream.  III.  4  1276. 
The  combe  terminating  in  the  cove  ofFolmeoTf  and  Its  rivulet, 

III.  §  1290. 
Lerring  creeks  and  its  rivulet,  III,  §  1299. 
The  East  and  West  Looey  and  their  combes.  III.  $  1303. 
The  Seatortj  and  its  valley.  III.  §§  1305,  1306. 
A  combe  opening  into  Lynher  creek^  and  its  brook,  III,  ^  1317. 
The  Aven,  and  its  vale.  III.  ^  1322. 
Combes  opening  into  Babicomb  bay,  and  their  rivulets,.  III.  ^ 

1325. 
Intervals  between  hills  bordering  the  Ex,  aad  their  brooks, 

III.  $  1340. 


HEAD  V. 

**  The  opinion  that  Vallics  have  been  excavated  by  Rivers  it 
'^  also  opposed  by  the  great  differences  of  Declivity  in  thp^ 
•*  same  valley." 


Examples  of  these  differences 

In  the  course  of  the  IFey,  II  §§  572,  574* 

of  the  Ugbrook,  II,  §  791. 

I;i  the  defile  of  the  Chcdder  cliffs^  U,  §§  915,  917. 

In  the  vallies  of  Dartmoor ^  and  the  courses  of  the  ttreaoss 

descending  thence.  III.  ^  1039,  1046,  1047.  1078,  1080. 
In  the  cascade  near  Lidfordy  III.  §§  1083,  10S4. 
In  a  brook  ialling  into  the  aestuary  of  the  Heyly  III.  ^^  1223. 
In  the  cataract  called  Beckeyfall,  III.  §§  1334— 1336, 
in  a  va)ley  of  the  Mendip  kUU,  III.  §  1376. 

T9 
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To  these  may  be  added  the  differences  of  depth  la  the  Humoazcp 
II.  §§  854,  873. 


HEAD  VI. 


•*  The  Widenings  and  Contractions  of  Vallks;  are  also  a  cir- 
''  cumstauce  absolutely  contrary  to  this  Hypothesis/^ 


Such  variations  of  breadth  described 

In  the  vale  of  the  Siscntin,  I.  J  34-0. 

Ill  vales  of  IJoltteift,  which  tbus  admit  of  the  formation  of  arti- 
ficial lakes,  1  §§  346,  349. 

In  the  vale  of  the  Bredff^  II.  J  536. 

of  the  /rry,  II.  (§  572,  574. 

of  the  Froome,  II.  §  675. 

In  the  combe  iu  which  Kingswear  is  situated,  II.  f  806. 

In  the  valley  and  atstuary  of  the  Dart,  II,  817 — 820,  824. 
III.  §J  1025,  1030,  1039,  1047,  1050,  1054. 

In  the  valley  of  the  Tamer,  II.  §$  SGG—SGS.  111.   §J  1087, 

1317. 
In  the  defile  of  the  Chcdder  cliffs.  II.  §  914. 
In  the  valley  of  the  j4x.  III.  §§  983,  9^4; 
In  tiie  combe  of  Branscomb,  III.  §  ygs. 

In  a  combe  opening  into  the  asstuary  of  the  Dart,  III.  §  10Q% 
In  the  valley  of  the  L>fd,  HI.  ^  1082—1084. 

of  the  Camel,  HI.  §§  1094,  1095. 

In  the  gulph  o(  Falmouth,  HI.  ^  1131,  ]137>  1138. 
In  the  valley  of  the  Loe,  III.  §  1242. 
In  the  valley  and  gulph  of  the  Fowetf^  HI.  JJ  1296 — 1300. 
In  the  valley  of  the  Teign,  HI.  ^  1337. 

i —of  the  Tone,  HI.  §  1349. 

HEAD 
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HEAD  Vll. 


**  The  Aquatic  Plants^  which  grow  on  the  Bedi  of  "Ribai^ 
^  shew  directly  that  no  erosion  takes  place  there/' 


Examples  of  this  arc  given 

Jo  the  aquatic  plants  on  the  bed  of  the  Sxpentin,  I.  §  333. 

-  of  the  Froome,  II.  f  589. 

^ of  the  Ax,  II H  99^. 

of  the  Dart,  III.  §  1047. 


In  the  moss  on  the  bed  of  the  brook  forming  the  cascade  near 

Lidford,  III.  §  1084. 
■  on  the  granitic  blocks  on  the  bed  of  the  Erme  at 

Iv^brid£e,\U.§  1320. 

on  the  stones  on  the  bed  6f  the  A'cen^  III.  J  1322. 

on  the  blocks  at  BeckeyfaU,  III.  ^  1335. 


In  tlie  grass  on  the  bed  of  a  brook  at  Wincaunton^  III.  §  1401. 


HEAD  VIII. 


**  Running  Waters,  far  from  having  produced  the  Excavation 
'^  of  y allies,  have  in  rcany  places  raised  them  to  a  higher 
"  level  than  Ihey  originally  possessed.'* 


This  effect  sJicxm 

In  the  meadows  borderiug  the  Ilaroel,  I.  §  137 — 140. 

— near  Strelitz,  I.  ^  149. 

of  a  vale  near  IVismar,  I.  §  26l.  a« 

In  the  vale  of  the  Oder,  I.  ^  27*. 

of  the  Trave,  I.  JJ  302,  305,  306, 

of  the  Schsartau^  I.  §  306. 

I8 
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In  the  vales  of  Holstein,  I.  §5  350,  357* 
Iq  the  vale  of  the  Elbe,  I.  $  38S«      . 

of  the  Char,  II.  §  558. 

of  the  J^'ey,  11,  J  G7^^ 


-  of  the  Siour,  II.  §  590. 

-  of  the  Jvon,  II.  §§  727y  732. 
of  the  JDar^  II.  $  818.  III.  ^^  1030,  1031,  1039, 


1048,  1050,  1054. 

of  the  Jx,  III.  940,  983,  984. 

■         of  the  Tarte  and   the  Cori^,    III.  $}   975,  982, 


984. 


-  of  the  Oiter,  III.  $$  1001—1005,  1346. 

-  of  the  Tamer,  III  ^  1086,  1087. 

-  of  the  Camel,  III.  §§  1094,  1095. 

-  of  the  Fal,  III.  ^  1269,  1270. 

-  of  the  Faweif,  III.  $  1297. 
of  the  5ea/o/i,  III.  §  1306. 


In  the  vallies  of  Dartmoor,  III.  ^  1323,  1336. 

In  the  meadows  of  the  Ex,  III.  1326—1330,  1340—1342. 

of  the  Tone,  III.  §  1349- 

III  a  succession  of  low  vallies  across  the  southern  part  of  Eng" 

land.  III.  $  1382. 
In  meadows  near  WiHcavnton,  III.  §^  1401,  1402. 
In  the  vales  of  the  chalk  hills  in  IVHtshire,  III.  §§  1404,  1415. 
General  result  of  these  observations,  I.  $  373.  III.  5§    1309, 

1310. 


HEAD  IX. 

*'  Lakes  also  oppose  an  absolute  barrier  to  this  system,'' 


Descriptions 

Of  the  lakes  of  Furstetihurgh,  I.  §§  144— 147» 
Of  ToUtnm-Ke^  h  $  152* 

5  Of 
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O^ZierUsee,  I.  §$  154—182. 

Of  some  small  lakes,  near  Zierke-seCf  altnost  filled  up  with 

peat,  I.  §$  173,  188—190. 
Of  MalchinMche-see  and  Cummeroitche^seCf  I.  $$  194— *201» 
Of  a  lake  near  Teterow,  I.  J  208. 
Of  some  lakes  near  StrelitZy  I.  §§  212,  214. 
Of  the  lake  o^  Schwerin,  1.  %S  2^9>  260. 
Of  a  lake  neat  JVUmar^  almost  filled  up  with  peatt  !•  $  26l« 
Of  the  successive  lakes  of  Eutim^  Keller^  Ploen,  and  Prtdi^ 

I.  §i  311,  313,  314. 
Of  the  limpidity  of  the  Sxceniln  on  issuing  from  these  liket, 

I.  $?  323,  338. 
Of  the  lakes  along  the  course  of  the  canal  from  Iloliena*  to 

Tonningcn,  I.  J^  356,  357. 


HEAD  X. 

"  The  successive  differences  in  the  Gravel  in  the  beds  of  such 
•*  Rivers  as  flow  in  Plains,  after  quitting  Mayntairu,  prove 
"  that  the  Materials,  which  once  filled  the  vacancies  of  the 
"  latter,  have  not  been  carried  avsaij  b)r  those  streams." 

The  countries  described  in  the  present  Travels  afford  bnl 
few  examples  of  this  Head,  as  they  do  not  contain  any  great 
Rivera  which  flow  in  plains,  and  have  their  beds  covered  with 
Gravel;  but  several  instances  of  it  will  be  found  in  the  Travels 
which  INlr.  De  Luc  is  now  preparing  for  publication.  One 
example,  however,  is  here  mentioned  in  Switzerland,  I.  §  252  j 
and  another  may  be  pointed  out  in  England,  which  will  give  an 
idea  of  the  general  case  ;  namrly,  that  of  the  Ycalm,  which,  at 
a  snjall  distance  from  Dartmoor,  whence  it  proceeds,  has  its 
bed  coviertd  with  a  gravel,  evidently  not  brought  down  from 
that  ri()ge,  but  of  the  same  kind  that  is  contained  in  all  the 
bordering  hills,  from  the  feet  of  which  it  is  detached,  whet 
ihty  are  attacked  by  the  river  during  floods:  III.  §  1322. 

HEAD  XI 


i 
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hEAD  XI; 

*'  Chftrtcterislie  Differences  between  Alluvial  Grauitdtf   Bfid 
**  tach  Gravellj  Soils  as  are  out  of  the  courses  of  Rivers/^ 


Descripti^  of  the  Alluvial  SoiL 

Of  the  Havel,  I.  4  140* 

Of  the  Froome,  contraded  with  the  grOoelfy  soil  of  the  hilk,  IIj 

§§  589,  590. 
Of  the  Dart,  III.  ^  1030; 
Of  the  Loe,  III.  ^  1242i 
Of  the  £jr|  III.  $  1327. 
Of  the  O^^er^  Ili.  $  13454 


Qf  GftATiLS  oii^  of  the  course  6f{Uiy  tli^^ii, 

On  the  hills  bordering  the  Cheril  bank;ll.  $$  505,  510,  5Si6« 
On  sandy  hills  in  Berkshire,  III;  $§  U07,  1408,  14l6. 
In  beds  in  the  Isle  of  Wight,  II.  $  620; 

-^  in  the  cliffii  at  Budleigh  Salterton,  III.  $  1007^ 


4B^ 


A 


HEAD  Xn. 

\*  The  itocks  iff  Stone  scattered  over  odr  Cotitidehts  t&nnot 
**  possibly  have  migrated  on  their  surface." 

This  evidenltp  dippears  with  rUpect  to 

Hie  blocks  of  Granite  on  the  tofra  of  hills  near  StreUix,  I.  §  150. 

'     Jying  in  vad  abundance  near  LamhredUsm 
kagent  h  (  953. 

Ma  The 


sso 

The  blocks  o(granit€  near  Lubeck^  I.  $$  SOI,  SOS* 

■  of  Extraordinary  size    near    EtUiHt  I. 

$  303. 

•"■* in  abundance  near  Swumf  I* )  SBS» 

on  high  grounds  in  Comw&U  nmilir  to 


Dartmoor,  III.  §^  1088,  1092. 

on  aTiainear  St.  Colitmb,  III.  ^  IISI, 


1122. 

near  Penryn,  III.  $$  1262.  1264. 

■  near  Lostwithieif  ^11.  J  1296. 

and  other  primordial  Stones  coYering  $ 


large  space  near  Liepeny  1.  §§  19O  a. — 192, 
•    ■  ' on  Dartmoor 

II.  if  783,  784,  788,  789,  863—866.   III.  ^  10S8,  1040, 

1041,  1049,  1058,  1062—1069,  1072—1074, 1080,1534- 

1337. 
Thehlocks  of  granulated  Quartz  m  various  parts  of  Engkmi, 

II.  $5  688—690.  III.  $$  1405,  1406,  1415. 

of  oandMone  near  Dorchester,  II.  J  528. 

»  of  serpentine  near  the  Lizard  point,  HI.  J  1246. 


HEAD  XIII. 

<«  Some  Fa/ZiM  parallel  to  the  Coasts,  bj  which  Streams  arrite 
''  at  the  Sea,  are  also  contrary  to  the  Hypothesis  of  the  £x* 
"  cavation  of  Vallies  by  running  Waters/' 


Examples  of  this  phenomenon  appear 

In  a  Yale  in  the  Isle  of  Wight,  II  ^  6l2. 
■  near  Sidmouth,  II.  §  765. 

:  near  HeLtone,  III.  §$  1238>  124S. 

In  several  combes  near  Shaldon,  II.  (  793.  III.  {  K)ie. 

Is 
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In  It  conibe  dedceildixig  from  Mdrlh6r&ugh  to  Sdkamh^  U.  | 

833. 

.      near  Rotcdrrock,  III.  $§  1097,  IO98; 

■  behind  Cdstie  Trtretny  HI.  JJ  1186,  II92. 

! near  Mevagizey,  III.  f§  1274,  1SI75. 

In  Si.  Mawe't  creek  in  the  gulph  of  Fdlmoutk^  III.  ^  1138; 
In  a  creek  Opening  into  the  gulpH  of  the  Hejfl^  III;  $  I2194 


^ 


HEAD  XIV. 


'*  Muiy  Rft^t  which^  before  they  arrive  at  the  Sea^  diicharge 
**  themseWes  into  GulphSf  fhew  particuUrly,  at  that  end  of 
**  their  course,  that  they  have  not  dug  their  own  channels*^ 


Thii  is  evidently  the  cast  with 

the  JVanum,  in  the  gulph  of  R(^iock,  I.  $$  226,  227,  2S2i 

237- 
The  Tr€ve  in  the  gulph  of  Lubeck,  h  $$  292—294,  299,  300; 
the  Swentin  in  the  gulph  of  Kiel,  I.  $$  332,  339,  340,  353; 
the  fVey  at  fFeymoUth,  Il/$$  476,  560,  565,  566,  571^ 
the  AvoH  at  Bristol,  II.  ^  713— 719^ 
The  Ex  in  iu  gulph,  IL  ^  754,  755,  772,  776. 
The  5t(f  at  Sidmouth,  II.  $$  767,  768. 
The  Teiff^  in  its  gulph,  II.  $§  779—782. 
The  Dar^  in  its  gulph,  11.   $$  813—820,  822~824i  Til.  f( 

1027—1030. 
The  itfviol  in  iU  gulph,  II.  §$  839,  840; 
The  Erme  in  iU  gulph,  IL  \\  847,  848; 
The  Feo/m  in  iU  gulph,  II.  $  851; 
The  Tamer  and  the  Plj/m  in  the  gulph  of  Plffmrnti,  II.  f §  854 

— «57,  860,  86«i  865,'  867—869,  872—876^  878.  IU.  ( 

1087. 

ic.m2  Tb9 


The  ^xin  its  gulpb,  ITI.  §§  983— 9S5t  9Wf  992* 

The  (}//er  in  iu  gulph,  III.  $$  1002—1005. 

The  Camei  in  the  gdlph  of  Padstaw,  \IU  $(  lllO,  1111,  11I5« 

The  F^/ in  the  gulph  of  Ja/mo«/i,  IIL  1131,  llSi^lUI,  1968,' 
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The  Heyl  in  its  gulpb,  III.  ^  m6—lU9. 
The  Btl  in  its  gulph,  III.  §'  IQ60. 

The  Par  in  the  actuary  of  f^  BUuey,  III.  ^  1S94,  129& 
The  Jbiz^  in  its  gnlph,  III.  $(  1298,  1300,  1302. 
The  East  and  JVat  Loo^in  theic  sstuaries,  11L.$  1303« 


ImtoHces  ofGuLTns  cotcuerted  Mo  Lakes  of  Fresh  Water: 

Slaftonlee,  II.  ^  810,  811. 
Pool  at  South  Hewish,  II.  $  83(?. 
Loepool,  II.  $$  1987,  1239—1241. 


HEAD  XV. 


^  The  appearance  of  the  sides  of  Vailies^  and  of  their  Summits, 
'*  leaves  no  doubt  with  respect  to  the  origin  of  all  grfit 
*^  iiuuosities  in  the  surface  of  our  Continents.'^ 


Sections  of  Strata  variously  ikclsvsd,  DEHCRiBia 

On  the  side  of  a  hill  near  Grcnumiihl^  I.  $$  319,  321. 

In  terraces  on  the  sides  of  bills  near  Bridport  II.  §§  535,  54<V 

559. 
On  hills  in  the  Ifle  of  Hlght,  II.  §§  619,  623. 

in  the  Ide  of  Purbeck,  II.  §  657. 

In  terraces  on  the  sides  of  hills  near  Weynumth,  II.  {  685. 
On  hills  near  Bath,  IL  §§  692—699,  740—747,  934« 

Oq 
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On  bills  mear  Bristol,  11.  $$  707—712,  7l6,  718,  719.  726, 

727. 
On  tbe  tides  of  combes  opening  into  the  golph  of  th<e  Dart^  IL 
§(815,  817.  in.  ^  10^1—1024. 

'■■  between  Muddkomb  and  Oriston,  IL 

$  851. 
■  of  tbe  valley  of  tbe  Tamtr^  II.  §  868. 

of  tbfe  Chedder  clifsy  II  $§  912,  913,  917. 


On  tbe  nortbern  ilope  of  the  Mendip  hills^  II.  §.  923* 
On  one  side  of  the  valley  of  tbe  Ax^  III.  J  940. 
On  the  sides  of  combes  near  Truro^  III.  $  1128. 

■  of  a  combe  near  Mevagiztt/j  III.  $  1275* 

■  of  a  bill  near  NettUcombcy  III.  $  1362. 

■  "  of  a  valley  in  the  Mmdip  bills,  III.  §  1376. 
■  of  combes  iu  the  Mendip  bills.  III.  J  1412. 


Sigm  cf  tht  Fracturks,  Angular  Motions,  aadSuBSx- 

]>  B  N  c  ss  9ifthc  Strata  appear 

m 

In  tbe  mass  of  ioft  strata  of  a  hill  near  Travemiindef  I.  §  298« 
In  the  irregular  hills  and  their  intervals  around  the  lakes  of 

KeUer  and  P/bm,  I.  §§  314—321. 
In  the  plains  between  Sieswigh  and  JTiV/,  I.  §§  378—^80* 
In  tbe  vale  of  the  Ckar,  II.  §  556. 

In  tbe  rocky  Hope  of  Kwgtdoicn  towards  Wartey,  II.  §  735* 
In  a  combe  in  Babicomb  hajfy  II.  §  795. 
In  a  deep  cleft  in  tbe  strata  near  that  bay,  II.  ^  802* 

— ^ ^  near  tbe  Bolt  keadf  II.  $$  829f  830« 

In  theCilei^r  clifs,  U.^  90S,  912,  914— 918« 

In  tbe  valley  of  fVeiU,  11.  $  933. 

In  tbe  combes  of  the  Biackdmtm  kiUs,  III.  $§  9^7^  9^f  1394* 

Near  Buckfq/lieigk,  IU.  $$  1032—1036. 

Near  Buckland,  III.  $^  1046,  1050. 

Near  Li^ori/,  III.  $§  1081—1084. 

In  tbe  valley  of  tbe  Tamer,  III.  §§  1086,  1087. 

|n  a  combe  near  Koicarrock^  III*  ^$  IO989  I499f 

(a 
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In  the  low  soil  betweea  Mouui't  buy  and  5^«  ton  ^t  HI*  i 

1193. 
At  the  foot  of  Tregomung  and  Oodotphin  hilli^  III,  §  123^ 
to  combes  opening  into  the  gulpb  of  the  Hel^  IIL  §  1260^ 
Around  a  hill  near  St.  Au$tUt  Hit  $  1287* 
In  the  defile  in  which  the  loviey  flows,  IIJ.  f  1898, 
On  the  course  of  the  Es^  IIL  $$  132$^  13^9,  1341. 
Around  two  insulated  hills  of  breccia  near  WivfliiCOifAef  Ql* 

$$  1332,  1333, 
Jn  a  valley  of  the  Mendip  hills.  III.  $  1376* 
In  a  low  space  near  Somerton^  III.  $  1399- 
— r —  near  Wincaunton^  HI*  §  1402. 


Tht  unequal  descent  of  the  masses  of  Strata  shexpn  by  the  SuMXits 
of  those  whichy  having  sunk  the  leasts  appear  above  ike  |e* 
neral  level. 

On  a  promontory  near  Torquay^  II.  J  799- 

On  the  Bolt  head  and  in  its  combes,  II.  §§  630,  831* 

On  Roborough  downs,  II.  §  869. 

On  the  Mendip  hills,  II.  §§  919,  920. 

In  the  valley  of  the  Towe,  III.  §  1349. 

Covered  with  soft  strata  and  forming  hillocks  in  the  vale  of  ths 

Char,  II.  §§  544,  555,  556. 
■^-  ■■  at  Stidcomhe^  III 

$936. 


HEAD  XVL 


"  Firfl  coDsideratioD  respecting  the  Blocks  and  Granels,  in  ofi 
<*  portion  to  the  idea  of  their  having  been  brought  dows 
'<  from  Mountains^  resulting  from  their  Nature." 


Blocks  of  granite  and  fragments  oi flint  10  a  MMfjy  soil  near  Ber* 
tin,  h  §  135 

Block 


I 
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Blocks  o( granite  on  calcareous  strata  in  the  Isle  of  Rugen  and 

the  neighbouriDg  islands,  I.  §(  280,  QSlJ 
Difiereoce  between  the  granite  of  the  blocks  on  the  shores 

of  the  Baltkf  and  that  of  the  mimntains  of  Silesia^  I*  ^  ^ 

283. 
Blocks  i}(  granite  mixed  with  siliceous  grffoel  in  »oft  Urata  near 

Husum,  I.  i$  383,  422. 

*■  on  various  primordial  strata  of  a  different  na« 

ture  on  Dartmoor,  II.  ^^  783,  789,  863,  865.  III.  §§  1041, 

1073,  1080,  1332. 

on  high  grounds  in  Cornwall  consisting  of     « 


strata  of  grey  wacke.  III.  §  1088. 
Difiereoce  between  the  rocks  and  blocks  of  gramtc  on  a  hill 

near  St.  Calumb,  III.  (.  1127* 
BM»  ^granite  on  grey  wacke  at  Ivybridge^  III.  $  1320. 

■  on  sckistose  hills  separated  by  a  deep  vale  from 

the  eminences  of  Dar/moor,  HI.  §  1323. 
Bbcks  of  granulated  quartz  on  cAa/i(ry  on  Marlborougk  downs 

and    the  neighbouring  country,   11.   $$  688—690.   III.  $ 

}415. 
Gravel  of  granulated  quart:;  on  «andfy  t/ra/a  in  WorcesterMre^ 

III.  JJ  1387—1390. 
Pillerence  between  the  mass  ofBotter  rock^  aQ4.the  bhcks  scat* 

tered  on  itt  slope.  111.  ^  1058. 
£iidden  transition,  near  the  Lizard  pointy  from  masses  o(  quartz 

scattered  on  sekiitusf  to  blocks  and  gravel  oiierpentinc  on  day, 

III.  f J  1245,  1246. 
SiHeeous  gravel  on  foliated  clay  near  Akkotdmry^  II.  §  5l6. 
Fragments  otjlint  on  foitdfy  soiU  near  Charmouth^  II.  (^  543| 

544,  554—556. 
Siliceous  gravel  on  fiwiy  and  argillaceous  strata  in  the  Isle  of 

mgkt,  II.  JJ  619—^21,  635,  637. 
-  on  iondy  strata  in  Berktkire^  III.  $§  1407,  1408, 

1416. 

Blocks  of  $and-9tonc  on  cAott   hilb  near  Doreicster^  II.  ( 


* 
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Strata  of  Sav^  on  Stont  HUh^ 


Or  the  JHeniips,  11.  $  919, 
On  the  Botter  rock^  III.  $  1058, 


** 


HEAD  XVJf. 

'<  Second  consideration  respecting  the  Blqch  und  Gravtli,  rev 
*'  suiting  from  their  situations  ;  by  which  is  excluded  every 
^  idea  of  their  migration  fron»  luiy  place  on  the  existing 
^  Continents,-' 


Bxampki  of  the  situations  and  irregular  distribution  ^Blocks, 

Extraordinary  accumulation  of  blocks  of  various  kinds  ne^r 

Uepen,  I.  $$  I90  a— 192. 
• .  of  granite  near  Wamo* 

munde^  I.  $§  331,  241. 

■    ■     ■  ■  ■  .  at  LambredtS' 


^r--  ffi 


ildi^fit,  I.  §  ^53. 
Blocks  irregularly  soi^ttered  on  ike  hills  above  Zierko-see^  1. 
^  177,  186. 

>  -^  near  GremsmUklp  I.  $$  3l6,  322, 

;■      ■■       «-  near  Getiorpf  L  $  358. 

■ M  near  Husum,  I.  $§  380,  383,  422, 

426,427* 

on  Dartmoor^  II.  $$  7S3,  7B4, 


788,  789,  863—866.  III.  ^  1038,  1072,  1074. 

ne^r  the  Lond^s  end.  III.  ^  IIJS, 


1176,118311185. 

Th€ 
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Tbc  Logan-stone,  III,  ^  1187—1190. 

Masses  oi  granulated  quartz  which  compose  Stonehenge,  IIL  §$ 

1405,  1406. 
Biocks  buried  in  peat  near  Cummeroiscke^ee^  L  $§  199 — ^^1* 
■  near  Sleswigk,  L  §  308. 


9  of  extraordinary  size  in  the  loose  soil  near  £uim,  L 

^  30f,  3ia 
>^bundance  of  blocks  in  the  loose  soil  of  the  bills  aeai*  Beckef 
fail.  III,  J§  1334— 1336* 


Of  the  variety  of  their  genera  and  species  in  the  same  sfoto^ 

In  the  stones  of  the  Heilige  Damm,  I.  ^  250—252. 
In  the  blocks^  beiviven  Rostock  and  WUmar^  L  $  255. 

• — 1 near  Emkendorfff^  L  f  345. 

■        on  hills  above  the  Tamer,  II«  §  864* 

—.-^—..i-..-.  on  two  neighbouring  eminences  on  Darimoarp 
III.  $  10^1. 

^  on  the  bed  of  the  Dart,  IIL  $  1049* 


■tj  » J 


O/'Blocks  oiiif  Gravels  of  the  same  STt.cizs  fomid  iogeihem 

in  the  same  spotu 

Blocks  and  gravel  of  granite  in  the  Danish  Islands,  I,  $  429* 

■ in  the  islands  oflf  the  coast  of  Steu 

wigh,  I.  5  431. 

-  of  setyentine  near  the  Lizard  point f  III.  $  1240. 


I^arge  masses  and  gravel  of  quartz  on  the  hills  bordering  tbe 
tffwey.  III.  $  1303, 


Of  masses,  same  akgular,  and  same  roukbib. 
Jn  beds  of  gravel  in  the  cliffs  at  Budkigh  Stdttrtom,  IIL  ( 

or 


% 


SS9 

* 

tffSAVjyt  evidentfy  not  tAe product  of  TKiTViLAtiov. 
In  Brandeburgf  h  $  138. 


Of  Blocks  tn  Currs,  andm  tie  Sba  (biI  thdrfooin 

Jn  the  island  of  Poel,  I.  §§  266-^^9,  HU 

Near  WohUnherg,  I.  $  287. 

Near  Traoemmde^  I.  §  295. 

Near  £te/,  I.  §§  325,  327  a^  330,  394,  337,  33t. 


Of  iniulated  hasses  of  Steata  imbedded  in  Rubbish  or 

1.008  E  Soils  : 

f)( granite  in  growan^  near  St.  Cotumb^  III,  ^  1 121— -1123, 

ll26t 
»  ■  in  granitic  ruhbish^  in  Tregonning  kiUf  II  f.  $§  1219^ 

1213. 
Ofschistus  in  schistose  rubbishy  in  the  hills  of  JRewcarroci^,  lU^ 

§  1107.      ' 
Of  ironstone  in  schistose  rubbishy    near  Catchfrench^    III.   f 

1314. 
Of  white  Umesione  in  ^lun^f  ^ /ra^a,  at  Qfwell^  Widxoortfy^  and 

Membury,  III.  §$  970—973,  977. 
Of  a  bard  lime-stone  in  re(i  ^trata^  near  Nettkcombc^  III.  ^ 

1363. 
Of  cAott  IB  4«nd,  in  JB<;rA:£Aire,  III.  $§  1408,  14l7« 


0/*  Breccias. 

In  the  isle  of  JTig^f ,  II.  J  600. 
In  hills  near  Sidmouth,  II.  §§  764,  769- 
_  bordering  Babicomb  bay,  lU  $$  794|  79^^  798.  III.  i 
^,1325. 

In 
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In  hills  bordering  Bighury  ha^y  II.  5  89^* 
In  the  Mmdip  bills,  II.  $  900*  IIU  S  1^76. 
In  ihe  cliffs  at  DawlUh,  III,  ^  1015, 

at  Teignmoutk,  III.  §  1017. 

r-^  at  Shaldon,  III.  §§  1019,  1020. 


Forming  part  of  a  load  in  a  tin-mine,  III.  }  12S1* 

In  tbf^  cliffs  of  Gerrans  bayy  IIL  §  1273. 

Near  Exminster^  111.  §  1326. 

Mear  Exeter,  III.  §  J 342. 

Near  Wiveliscombe,  III.  J§  1351—1353. 

In  bills  near  the  Quantocks^  III.  j§  1364,  1365. 

^ear  Birmmghamf  III.  $$  1387>  1390—1392. 


HEAD  XVm, 


^  Effects  of  the  Sea  on  thpse  CoastSf  which  at  the  birth  of 
^  the  ContinentSi  extended  towards  it  with  a  gentle  d^ 
♦*  divity." 

ExampUt  of  the  difference 

IP^tween  the  operations  of  tbe^ozptn^  and  those  of  the  Mmg 
tida,  I.  $  451,  II.  §  894.  HL  $  1110. 


JW  tkeextefudon  of  such  Coasii  by  hew  Lakds  is  «v^  vAere 
aianendwhen^  tie  sioimekts  ^  f ^  Land  waters  «a 
longer  reaching  their  extremity^  the  Sea  impels  against  them 
nothing  but  the  Sand  or  Gravel  covering  its  own  bei^ 
sheon  in 

yhe  dunes  terminating  new  lands  at  Wamomundtf  h  $^  S33» 
m,  337i  238. 


640 

The  dimes  terminating  new  lands  of  die  pen!ntnla  of  Darfs^  U 

J  274. 

■    ■  ■        ■  ■  of  the  islands  of  Useddm  and 

tFollm,  I.  §  277. 

■      of  the  island    of   Rugenf   I. 


mm 


J  279. 

on  the  coast  of  Slcswigi  and 


the  neighbouring  islands,  L  $$  396 — S9Sf  431,  450. 
m      terminating  a  strand  near  IVeymoutki  II.  §  491* 

terminating  new  lands'^  in  the  gulph  of  Pooler  IL  ${ 


671,  er$. 

■»        at  Exmoutk^  II.  5^  772,  773, 


776,  778. 

^  at  Avenmautkf  II.  §  S40. 

at  Ermemouthf  II.  §  848. 


«— — —  filling  up  the  ancient  bay  of  Bridgetoater,  II.  ^  Spo, 
S97.  III.  §  1375. 

overwhelming  the  new  lands  in  the  gulph  of  the  Camtlf 


IIL$(  1114,  1117p 

,   ■      ■■ — r, — . in  5/.  Ive's  %,  III.  5§  1218, 


1219. 
The  JViM  of  Somersetshire  chiefly  composed  of  sea-sand^  IL  § 

903.  III.  $  1377. 
A  f/ra«<i   terminating  new  lands  in  the  isle  of  IVight,  II.  § 

637. 
-^— —  terminating  meadows  at  Paington^  II.  $  $03, 

A  strand  and  ^eacA  in  Mounts  bay.  III.  §§  ll64,  ll67. 

A  5eacA  terminaUng  new  /ai«(2f  round  the  bay  of  IVismarf  I.  $ 

286. 

^^^ . near  Bridport^  II.  §$531,  53?. 

. near  the  New  Passage  to  li'alet, 

II.  §$  722,  723. 
•'  near  Salcomb,  II.  $  829. 

'  —  in  the  asstuary  of  the  Par^  III. 


$  1294. 

terminating  the  meadows  of  the  Seaton^  III.  $  1306. 


The  HeiUge  Damm  raised  by  the  waves  at  Dobberan,  I.  $$  244, 
846,  248—252. 

Remarkable 


i41 

Remarkable  limit  of  the  actions  of  the  sea  and  iand^waitn  io 

the  gulph  oiFalmouikf  III.  §  1140. 
Remarkable  limit  of  the  actions  of  the  jea  and  tand^tDaitn  in 

St.  Ivei  bay.  III.  $  1217* 


EfecU  rf  the  SzjL  fm  Submarine  '^a.^%  sloping  itnon  on  one 

side  Wider  the  water. 

The  CkesUbauk,  II.  §$  479i  493—496,  502—511,  514,  521-— 

523,  536,  538—542. 
A  beach  and  strand  near  frejfmauth,  II.  $$  562— 5S4,  575,  677 f 

579— 581  • 
A  AeacA  extending  from  Ckrittckurck  to  Han/  Castle,  IL  (  604. 
A  slip  of  land  at  Ttignmouth  covered  with  sea-sand  and  gravelp 

IL  $  780. 

Examples  ^  x  tw  Lands,  farmed  on  sloping  Shores^  rskich  have 

slipped  forward  under  the  water • 

On  the  coast  of  Torbay,  IL  $  802. 

In  the  peat-moors  of  Somersetshire^  11.  $  902.  III.  $$  157It 

1372. 
In  Mounts  bay,  IIL  $  ll67. 


HEAD  XIX. 
**  General  considerations  on  steep  Coasts.*^ 

Varieties,  7Ractvres,«ii{  ivclivatiovs  of  file  Strata, 
writh  evident  signs  that  the  present  bed  of  the  SKa  has  been 
produced  ly  their  subsidbvcb,  described 


tn  d^s  near  Trmoemunde,  I.  §$  295,  298. 
V  near  Kid,  I.  {§  326,  328. 

■  on  the  coasU  of  Sfiffolk  and  EsoeSf  II.  ^  454—464. 

In 


A4i 

Id  cBfs  near  JFefmauii,  II.  $$  485^91,  ^6Si  57ft— 5it. 
■  on  the  coast  of  Portland  Island,  II.  §{  495,  496,  50(M 

502. 

« near  Bridpart,  II.  $$  533,  534, 540,  541. 

■^     •■,     between  Charmoutk  and  lyme,  II.  $$  546,  550,  553-^ 

555. 
m  between  Chrutchunk  and  Iffmmgtan,  11.  $$  59^,  597^ 

599. 
r*       '  i-  oti  tbe  coast  of  the  isle  of  WiglUt  II.  $$  6OO,  6l3^ 

614,  616,  626—633. 
a  ■  ■  ■«     ■■  •  •    "   of  the  eastern  part  of  DonetsUre,  II.  §j 

648—650. 
«- ^.-'^ ^tPurbeck  Island^  II.  $$  651—654,  650^ 

657. 
i.  near  Sidmavih,  IL  §$  762—765,  769.  III.  §  999- 

i at  Exmouth,  II.  $$  772—776. 

i- at  Te^mouth,  II.  $  781.  III.  §§  1017—1020; 

* u  airound  Babkombbay^  II.  $$  79^^,  796— 799i 

< ■• —  at  Torquay,  II.  §}  801,  802. 

■    •■    If  6f  Bof^  Aea(i  and  Bolt  tail,  II.  $§  829—832. 

•7 in  Bighury  bay,  II.  §§  834^  835. 

-i near  Seaton,  III.  §5  988—990,  996—99^. 

near  Budleigh  Salterton,  III.  §§  IOO6— IOO9. 

at  DaToliih,  III.  §  1015. 

■   near  Fadstow,  111.  §  1115. 

at  the  Land*s  end,  III.  §§1178—1181,  1183^ 

— i at  Caiile  Trereen,  III.  §§  1185—1187,  1192i 

*- of  5^  Michael'9  mount^  III.  $  1208. 

.  ofKinanee  ewe,  Ilf.  §§  1248,  1249. 

in  Gerrans  bay.  III.  $  1273. 

in  Poi^ttaa  6fly,  III.  §J  1276—1278^ 
.«-  at  Polmar,  ill.  J  1292/ 

llocKi  dnd  IsLAK  Ds  formed  by  the  masses  of  Strata,  mikk,  m 
the  subsidenct  of  the  bed  of  the  Sea,  remained  abote  the  level  of 
the  latter h 

Shag  rockst  in  front  otHopeU  nose,  IL  §  8OL 

Thirdesi0m 
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Tkurdestone  rdclu^  I).  $  837. 

Bur  isU,  U.  ^^  SS9y  S^l. 

Rocks  and  islands,  with  other  maf-ks  of  sobsidenoe^  liear  flf^ 

mouth,  II.  ^  857,  859.  8/2,  876,  878--880. 
Islands  in  the  ancient  bay  of  Bridgtwatctf  and  in  Sti  Omrg/^ 

Channel,  II.  $$  8S8,    .sps— 901. 
Hillock  in  the  beach  at  Seqton,  III.  §  993. 
Granary f  near  BudUigk  Saltertan,  III.  ^  1004* 
Rocks  and  islands  near  the  Land's  end.  III.  §^  II8S9  118d# 
in  Pentuuu  hat/,  IIL  §§  1277,  1278. 


HEAD  XX. 

^  Effects  of  the  Sea  on  CUfft  composed  of  soft  StrataJ^ 


That  these  eftcts  consist  chiefly  in  diluting  and  washing  away  tha 

fallen  materiaU,  till  the  Gravel  or  stony  masses  contained  m 

the  soft  Strata  accumulate  at  the  foot  of  the  CliffSf  and  form  a 

Strand  or  Beach,  which  secures  them  against  the  future  atm 

tacks  of  the  waves^  exemplified  in  the  Chit  9S 

At  Dobberan^  I.  §  246. 

On  the  coast  of  the  island  of  Poel,  I.  ^  268,  269,  271. 

Near  Wohlenberg,  I.  $  287. 

Round  the  gnlph  of  Kiel^    I.  J$  325—328,  330,  334,  338, 

339. 
Kear  Eckrenforde^  I.  §§  360,  364» 
On  the  coails  of  Suffolk  and  Essex,  II.  $$  4i54,  45$,  A57,  459-^ 

464. 
Near  Weymouth,  II.  $$  489,  582. 
Near  Bridport,  II,  ^  534,  559. 

Near 


^44 

Near  Lyme,  II.  ^  542,  550—553.  III.  ^  9S^,  ggtd 

Near  CkrUtckurck,  11.  ^  596,  597. 

At  Lymrngton^  II.  $  601. 

In  the  isle  of  Wight,  II.  $$  fil6,  6Z7. 

At  Budieigh  Salterton,  III.  (§  1007,  10Q9« 


BB 


HEAD  XXI. 


**  Effects  of  the  Sea  on  steep  Coasts  composed   of  Sioftj) 

•'  Strata/' 


Depth  of  the  Sea  at  the  foot  of  the  Cliffs 

0(  Portland  Island,  II  §§  496,  501. 

Of  the  eastern  part  of  the  coast  of  Dorsetshire,  II.  §  650* 
Of  the  isle  of  Purbeck,  II.  §  656. 
0(Rame  head,  II.  §§  877.  878. 
Between  Port  Quin  and  Por^  Isaac,  III.  $  1100« 
Of  the  Land's  end.  III.  $§  1178,  1179. 
0(  Castle  Trereen,  III.  $  1185. 

Of  Kmance  cove,  where  extraordinary  actions  of  the  sea  art 
described,  IIL  $$  1249*— 1256. 


That  Rocks  are  not  worn  bt/  the  actions  of  the  Sedi  is  proved  hf 
the  Fuel,  Babnacles,  and  Limpets,  with  which  they  ats 
covered^ 

In  the  aestuary  of  the  Avon,  II.  $  719. 
In  Kinance  cove,  III.  §  1256. 
Near  Fowey,  III.  ^  ]301|  1302. 

Th0L 
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thai  token  B  Akd  ItocKS  are  much  $iaitered,  tie  nudeHalifdi* 
ingfrom  them  at  last  accumulate  at  tkeirfooi,  it  shewn 

In  the  isle  of  fVighi,  II.  $$  626—633. 
In  Hope  covCf  IL  §  834* 


HEAD  XXII. 

**  Effects  of  the  Sea  io  Gulfis. 


't 


That  effects  art  ehewn  to  consist,  not  informing  QuLvnn,  but 

injUling  them  up, 

In  the  gulph  of  Rostoch,  I.  $$  226,  227,  232,  237. 

of  Wismar,  I.  \  258. 

In  a  gulph  in  the  island  of  Poel,  I.  $  266. 

In  the  gulph  of  Lubeck,  I.  $$  289,  292—29*,  299,  300. 

oiKiel,  I.  $$  324,  329,  330,  332,  338,  339,  342, 

3  53 

oi  Eckrenforde,  I.  $$  36l,  364  a. 

o(Sl€swigk,  I.  §§  369—372. 


In  the  Backwater  at  Weymouth,  11.  §$   476,  560,  SGS^  566, 

569,  570. 
In  the  xstiiary  within  the  ChesU  hank,  II.  §  514. 
In  a  filled  up  gulph  near  Bridport,  II.  §  531. 

'         near  Charmouth,  11.  f§  545,  546,  555. 

. near  Weymouth,  II.  }§  575—577* 

In  the  gulph  of  Christchurch,  IL  §  595 

In  the  haven  oi  Lymington,  IL  $$  601 — 603» 

In  scstuaries  in  the  isle  ©f  Wight,  II.  $^  61 0,  620,  635 — 640. 

In  the  gulph  oi  Southampton,  II.  §$  641,  642. 

In  Sandwich  bay,  II.  ^  654. 

In  the  gulph  oiFoolc,  II.  $5  670—674,  676. 

Nn  '  In 
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In  th€  aestuary  of  the  Avon^  II.  §  715.  . 
Inthftgulphofthc  Ex,  II.  §§  754—756,  758,  760,  772,  773, 
776—778.  ni.  $§  1010,  1326- 

-  of  Tcignmoufh,  II.  779—7^^-  HI.  §  1018. 

-  of  Dartmouth,  11.  j§  812,  815,  8l6,  818,  819. 
of  Vortkmouth,  II.  $§  826 — 829. 

;  of  the  Aveii,  IF.  §§  839—841. 

-  of  the  Erwf,  If.  \\  845—848. 

-  of  the  Yealm,  II.  §§  850,  85^^1. 
oi  Plymouth,  II.    §§   854—857,  859,  860,872— 


874,  878. 

of  the  Ax,  III.  §$  985,  992—994. 

of  the  0«er,  III.  §§  1001,  1003. 

oiDawlish,  III.  §§  1011,  1014. 

oftheCflwf/,  III.  $$1110—1118. 

-: oi  Falmouth,  III.  $$  1130—1141,  1265,  1268. 

.oftheFfy/,  III.  $$  1216—1219. 

of  theHf/,  III.  $$  1260. 


In  the  jpstuary  of  5^  Blazey,  III.  $$  1293—1295.  . 
In  the  gulph  of  the  Fowey,  III.  $$  1300,  1302. 
In  the  sstuaries  of  tlie  Ea^t  and  West  Looe,  III.  §  1300. 
In  tlie  aestuary  of  the  Seaton,  III.    $  1306. 

of  the  Tidi,  III.  $$  1315,  1316. 

^ of  the  Lynheer,  III.  $$  1316,  1317. 


The  only  Gulphs,  or  properly  Cox  v.s,  formed  by  the  actions  of 
the  Sea,  are  really  the  effect  of  previous  catastrophes,  xchick  had 
rent  the  stony  strata,  and  ajter-inards Jilted  up  these  reiLs  vitk 
rubbish,  thus  converting  them  into  a  kind  o/'Loa  DS  ;  the  s€C- 
iwns  ofjvhich  being  in  the  Cliffs  formed  by  tlte  subsidence  vkenct 
resulted  the  new  bed  of  the  Seu,  the  actions  of  the  latter  kare 
occasioned  the  rubbish  to  crwndle  dotcn,  and  have  in  this  manner 
produced  vacancies  proportional  to  the  breadth  of  the  rents* 
Examples  of  this  case  are  seen 

In  thp  gnlph  of  Vadstoio,  III.  $  J 115. 

In 


.ftM.»^iriM 
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In  the  gulph  oi  Penzance,  111.  $J  1171,  UjSii 
At  the  Land's  end,  III.  §  1181. 


HEAD  XXlIi. 


**  General  considerations  on  the  Phenomena  which  pfove  iht 
**  imall  Antiquitj/  of  our  Continents*'' 


Time  shewn  to  he  a  vain  resource  for  hypotheses  in  their  owi^ 

nature  impossihle,  III.  ^  1391,  \S9*L 
Formation  of  granite  the  first  operation  of  physical  causes  on 

our  globe  to  which  we  can  ascend,  III.  §§  1144 — 1147* 
The  imall  antiquity  of  our  continents  proved  by  the  phenomena 

of  the  eastern  coast  of  England ^  11.  §^  464,  465. 
Progress  of  the  accumulation  of  vegetable  earthy  on  the  chalk 

hills  near  Dorchester,  not  interrupted  by  erosion,  IL  ^  5%7» 
Chronometer  resulting  from  the  interference  of  men,  as  their 

wants  successively  increa^,  in  the  destruction  of  the  rocks 

at  ^eek,  II.  $  700. 
■■  from  the  cessation  of   the    smelting 

works  in  Kingsioood,  in  consequence  of  the  exhaustion  of 

coals,  II.  §  706. 
Inconveniences  arising  from  the  progress  of  natural  caUses 

obviated  by  the  industry  of  man,  III.  ^  992,  134^. 


CHEONOMETERs/ormeJ  6y  the  progress  of  AcaicuLtuftE. 

Gn  heaths  in  the  country  of  Sleswigh,  I.  $§  366,  366  a,  377. 
This  progress  often  indicated  by  the  names  of  places,  I.  §  256. 
Grounds,  when  first  brought  into  cultivation,  require  to  ba 

cleared  of  blocks. 
Example  of  blocks  of  granite,  in  the  north  o(  Germany,  I.  §§ 

141^  368, 
>  s  n2  Example 


SIS 

Example  of  blacks  o(  granite^  near  the  LantPs  end^  III.  §§  1175, 

1176. 
■  of  granulated  quartu  on  Marlborough  downs f 

Ik^§  688—690.  III.  $  1415. 

o(  quartz  near  Hdstone,  III.  $  1244. 


of  fliuts  on  the  Blackdawn  hilk,  III.  §§  949»  1348. 


By  the  change  of  MAHHfiES  into  Mbabows  : 

Near  Ahbotsbury^  II.  }  522. 
Near5M/o»,  III.  §$985,994. 
At  Otterton,  III.  5  1005. 


Refutation  of  the  Hypothesis  of  an  ancient  subsidekce  andm^* 
dem  £L£VATiow  (f  Land,  invented  in  opposition  to  the  Chro" 
nometer  deduced  from  the  preservation  of  Fossil  Shells  in  losse 
Strata^  by  the  differences  beticeen  some  of  these  Fossil  Shells^ 
and  those  of  the  neighbouring  shore. 

On  the  coast  of  Sufolky  II.  §§  467—470. 

o{  Hampshire  and  the  isle  oi  Wight,  II.  $5  596— 

600. 
Tlie  plants,  of  which  there  arc  inopressions  in  the  schistose  strata 

covering  coal,  no  longer  exist  in  these  climates,  II.  §  709. 
Non.descript  fossil  shells  found  near  the  Hotwells,  II.  §§  7 10, 

711. 
Seeds  of  an  unknown  plant  found  in  the  peat  in  Somersetshire, 

II.  §  902. 

Peat  every  where  forms  a  Chronometer  by  its  progress  and 

phenomena. 

In  Mecklenburg,  where  it  it  fills  up  lakes,  and  covers  the  bot- 
toms of  rtf/«,  I.  §5  147,  152,  154 — 166,  168—170,  173, 
174,  176—181,  206,  207,  314,  232,  237. 

Is 
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In  Skswighy  I.  §}  365,  367,  368,  370,  383. 

On  the  new  land$^  filling  up  the  ancient  bay  of  Bridgewaierj  IL 

$5  858,  889,  902.  III.  $J  1371—1373,  1375. 
On  Dartmoor,  III.  $§  1067,'1074r— 1079. 
On  high  grounds  in  Cornwall^  similar  to  Dartmoor^  III.  (§  108$ 

1090. 
In  the  valley  of  St.  AwtU,  III.  $  1280. 
Examples  of  floating  peat-mosieSf  I.  §  400. 
8and  impregnated  with  peat  near  £ii/i}rj  I,  §  312» 
Sandy  peat  near  Readings  II.. §  687* 


Chronometer  of  tSie  ^accumulations  of  Sand  on  the  northern 

coaft  of  Coritwa//,  III.  §$  1114,  1218,  1224. 
The  same,  with  other  Chronometers,  in  Egypt ^  III.  §J  1224, 

1225. 


In  the  conclusion  is  stated  the  general  rfsult  of  all  the  Chronth 
meters  observed'in  various  places* 


HEAD  XXIV. 

*^  The  accumulations  of  fallen  Materials  under  the  abrupt  tides 
^*  of  Mountains,  as  well  in  Vallies,  as  towards  the  Plains, 
'^  and  those  which  are  formed  at  the  foot  of  steep  Coasts, 
**  constitute  one  of  the  most  common  of  the  classes  of  Chro^ 
^*  nomtter^!* 


Slopes  of  these  fallen  Materials  described 
Against  1^  bill  near  GrmmUhlf  !•  $$  319—321, 


AgfunsC 


i/A 
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Againft  hills  near  Bath,  II.  $$  692,  693,  699. 

4gaintl  the  sides  of  the  Chedder  cliffi^  II.  ^  gi6,  918. 

Along  the  course  of  the  Elbe,  I.  §  389* 

From  the  upper  part  of  Portland  island  down  to  the  ChetU 

bank,  II.  §§  495,  496,  503,  504. 
Of  chalk,  in  the  isle  of  flight,  covering  sections  ef  ike  saad* 

stone  strata,  II.  $$  622,  623,  625—^34. 
Againft  cliffs  near  Beer,  III.  §  997. 

at  Budldgh  Salterton^  III.  $  IOO9. 

Formed  by  cliffs  near  Travemiindei  I.  §  2^4. 

, — at  Kiel,  I.  §§  327,  828,  330,  338., 

■  on  the  coasts  of  Suffolk  and  Essex^  II.  J§  4$6, 


462—464. 


in  Gerrans  bay^  III,  §  1273, 


9 


HEAD  XXV. 

?*  The  alluvial  Lands  formed  by  Rivers  along  their  course  conr 
**  stitule  another  class  of  Chronometers,^' 


Increasing  Alluviaj.  Lands  along  the  course 

Of  the  Havel,  I.  §5  137,  139-^141. 

Of  tlie  Elbe,  L  §  388. 

Of  the  froome,  II.  ^  589- 

Of  the  Avon,  II.  §§  730,  732,  737. 

Of  the  Cory,  Yarte,  and  Ax,  III.  §5  975,  9^4,  985,  99^. 

Of  the  0//fr,  III.  §$  1002,  1005,  1345. 

Of  the  Dart,  III.  1030,  1031,  1039,  1048,  1054. 

pf  ihe  Tamer,  III.  §§  !0S6,  1087. 

pi  the  Came/,  III.  §5  1094,  1095, 

01 
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Of  the  Loe,  III.  §  1242. 

Of  the  Fal,  III.  §§  12()9— 1271. 

OflheFowey,  III.  §  J 297- 

Of  the  Seaton,  III.  §  1S06. 

OftheEj,  III.  $§  1326—1330,  1340—1342. 


HEAD   XXVI. 

^*  The  maritime   new  Lands  forai   a  large  class   of  Chrojio, 

meters/' 


Description  of  the  Hew  Land^s, 

In  the  gulph  of  Rostock^  I.  $  225. 

Between  Wismar  and  the  island  of  Poely  L  $  265. 

Around  that  island,  I.  $§  270,  271. 

Composing  the  peninsula  of  Darss,  I.  $§  274,  275. 

Composing  the  islands  of  Usedom  and  WoUin^  and  many  smaller 

ones,  I.  §§  276,  277. 
Connecting  four  original  isles^  which  thus  form  the  island  of 

Kugen^  I.  §  279. 
Around  other  islands  in  the  bay  of  the  Oder^  I.  §  281. 
In  the  gulph  oi  Kielj  I.  $  353. 
m  o(  Eckraif'Orde^  !•  $$  359—361. 

Pistinguilhed  by  the  name  of  marsch  on  the  coast  of  SUrongh^ 
.     and  the  neighbouring  islands,  I.  $$  381,  383, 384,  386—419, 

42 1—425,  43 1—448,  450. 
Added  to  the  Danish  islands^  I.  $  429. 
On  the  coast  of  Suffolk^  IL  §§  456,  460—464. 
In  the  gulph  of  Christchurch^   and   forming  islands,    IL   § 

Mi. 


■    ^$ 

In  sstuaries  ne^r  Bristol^  II.  §§  715,  719f 

Along  the  coast  of  the  sstuary  of  the  Sf9tm^  II.  §(  72Q^ 
723. 

Filling  up  creeks  in  Bigbury  hay^  II.  $  856. 

)n  the  gulph  of  Fh/numtk,  11.  j^$  856—8^8,  850^  SjSSf  864, 
867,  973  <F,  874.  III.  §$  1317,  1318. 

Filling  up  the  ancient  bay  of  Bridgewater  and  two  neighbour- 
ing bays,  II.  §§  887-T898,  90O— 904.  III.  $§  1370—1377, 
1396,  1409—1411. 

In  the  gulph  of  the  Ax,  III.  §§  984,  985,  592—99^. 

i  of  Dawliskf  III.  $  1014. 

■  of  the  Camel,  III.  $$  111®,  llli,  1113,  1114. 

of  Falmouth,  III.  $$  1133,  1136,  1139. 

In  Mounts  baj/,  III.  $$  II64,  1166. 

in  the  gulph  of  the  Eel,  III.  §  I26O. 

t'illiug  up  the  port  of  Mtvagizey,  III.  §  1275. 

In  Pentuan  bay,  III.  §5  1278—1281. 

in  the  creek  of  iS^  Blazey,  III.  $  1294. 


HEAD  XXVn. 


f'  Since  (he  Sea  has  occupied  its  present  Bed,  its  f^v^i  has 

"  never  changed/' 


Of  this,  a  general  pr^qf  is  afforded  by  the  horizoktalitt  of 
the  Maritime  kew  Lands  on  the  Coasts  of  eoery  part  ^ 
the  Globe,  vf^ich  particularly  appears  in  all  those  referred  t9 
under  the  preceding  Head, 


Additional  circumstances  concurring  in  this  proof  are  described 

In  the  vales  of  the  Pcnc  and  the  Reckenitz^  U  i  2l6« 

In 
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f  n  Ibe  vale  of  the  Wamow.  I.  $  223. 

containing  the  lake  oiSchyDerin^  1.  ^  259. 

\n  the  small  difference  between  the  level  of  the  Baltic^  and  that 

of  the  lake  of  Ratzeburg^  I.  §  3P5. 
)n  the  succession  of  vales  between  Hottenau  and  Tonningcn,  L 

$5  35J5,  357. 


Miscellaneous  ArticleSj  not  properly  reducible  under  apy  of 

the  foregoi|ig  Heads. 


I. 

Animations  of  ^arJand  «o/if  Sfr/iftf,  which  directly  disprove  the 
hypothesis  of  the  induration  of  the  stony  Strata  by  hUemal 
heat. 


Examples  of  this  are  described 

Kear  JFeymaulk,  IL  ^$  484,  486,  526,  575. 

In  Portland  island,  II.  ^  496,  498,  502. 

Near  Bridport,  II.  §  534. 

Between  Charmouth  and  Lyme,  11.  §§  547,  549. 

In  the  isle  of  Furheck,  II.  §  663. 

Near  6aM,  II.  $  695. 

Near  Bm/o/,  II.  §§  703,  709—711,  714. 

Near  Exeter,  II.  §  757.  HI.  §  1326. 

In  the  Blackdovm  hills,  III.  §§  953,  9^^»  956. 

Near  Axtninster,  UK  §  981. 

Near  Teignmouth,  III.  §  1017. 

^n  mines  in  Cornwall,  III.  §^  1197, 1233. 

In 
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In  Cniglaze  bill,  HI.  §§  128«,  1C8;5. 
In  the  Mendrp  hills,  III.  §  1377. 
Kear  Birmingham,  III.  $  1387. 
Near  Wincauntm,  III.  $  140e. 


II. 

Stratification  oi  Granite, 


Proved  by  manifest  examples 

In  granitic  quarries  near  5^.  Columb,  III.  §§  1121 — 1126. 
In  the  Cornish  mines,  III.  $$  1144—1149,  1232—1235. 
In  tregonning  hill.  III.  $$  ll68,  1212. 
At  the  Land's  end.  III.  §  1181. 
At  Castle  Trereen,  III.  \  1189. 


a 


III. 

Phenomena  of  Grvaan,  nearly  allied  to  Granite^  but  not  pro> 
produced  by  a  decomposition  of  that  substance. 


On  Dartmoor,  11.   §  788.  III.   §§   1048,   1054,  1062,  1071, 

1334. 
On   hills  in   Cornioall  similar  to   Dartmoor,  III.  §§   1088—* 

1092. 
Near  St.  Columb,  III.  §  1127. 

In  the  Cornish  mines,  III.  $§  1197,  1232 — 1234,  12S8. 
Near  Penri/n,  111.  §  1264. 

In 
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In  Cntglaze  bill,  III.  $$  1282—1286. 
Near  Polmeary  III.  §  1289. 
Near  LostxoitMel,  IIL  §  1296. 


The  operation  called  Str£amiko  m  Coehwall  ii  carried  m 

in  loose  G&owak 

Id  the  vale  of  Caman,  III.  $$  1147,  1266. 
In  combes  near  Castle  Trereen,  IIL  §  1192. 
In  a  creek  of  the  gulph  of  the  Heyl,  III.  §  12l7« 
In  the  valley  of  St.  Austle^  III.  §§  1279—1281. 


IV. 

Interior  disorder  of  the  Strata  shewn 


In  Cavbrvs. 

Kent's  Cave,  II.  $  799* 

In  the  Chedder  Cliffs,  II.  $$  909— 91I. 

Wookey  hole,  II.  §§  925—932. 

Near  Buckfastleigh,  111.  $f  1034,  1035. 

In  Kinance  ewe.  III.  §$  1253, 1254. 


J»  Quarries* 

In  the  isle  of  Purbeck,  II.  $$  651,  657— 667« 
In  ifintony  hill,  II.  $$  740-^746, 


$S6 

In  Bahkomb  hay,  IL  $$  795—7973  M% 
Near  Aminster,  III.  $$  978—981. 
Near  Buckfastleigh,  III.  $  1033. 
NearS^  Co/tfmd,  Hit  $$  1121— 112S. 
In  Tregonning  hill.  III,  $  1213. 
At  Blagden,  III.  $§  1395,  139?. 

JUTheUtrae  pit3   fn    the   Bhckdom    bUli,    III,    ^§    p5d-9 
957. 


/»  C0AL.PIT6«  ' 

l^etweeu  Bristol  and  BaM,  II.  §$  701-^705|  728, 


Jn  MlVBS, 

WAeriy  mine,  III.  §  1173. 

Wheal  Pink,  III.  §§  1194,  1195,  1198. 

Wheal  Cock  and  Powlbarraw,  III.  $  1200^ 

Relistian,  III.  $  1221. . 

Dolcoaih,  III.  §$  1226—1235. 

Cruglaze,  III.  §§  1282—1286, 1288, 

Folgooth,  III.  §  1287. 


Jn  all  Fractures  attended  with  uvequal  sdbsidekces  of  the 

Strata  on  their  opposite  sides 

f  n  a  cliff  near  Bridport,  II.  §  54?. 

■  near  Charmouth,  II.  $§  649i  55 

"  near  Exmouth,  II.  §  775. 
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In  cliffs  at  Budleigh  Salterton,  III.  $  100^. 
In  cliffs  near  Teignmouth,  IIL  f  1018. 
In  a  hill  at  Exeter,  111.  §  1326. 


s 


V. 

Phenomena  of  Veins^ 


Mineral  veins  near  Tlymouth,  II.  $$  859,  ^6S,  870. 

in  Dartmoor,  III.  §§  1052,  1053. 

near  Truroe,  III.  $  1148. 

near  Paizance,  III.  $§  1173,  1221. 

■  on  the  opposite  sides  of  the  low  space  between 

Mount's  bay,  and  St,  Ive's  bay,  IIL  §§  1194—1202. 

in  Dolcoath  mine,  and  several  others  sunk  on 


the  same  load,  III.  §§  1226—1235. 

near  St.  Austle,  III.  $$  1287, 1288. 


General    account   of   the    Cornish    mines,    III.    §§    1151... 

1162. 
Veins  of  quartz  and  schistus,  from  Bolt  head  to  Bolt  tail,  II. 

$  830. 
-  near  Padstow,  III.  §  1111. 

■  in  groKOH  in  Moreton  Hampsiead  hill,  III.  $ 


1071. 

in  granite  at  Castle  Trereen,  III.  $1191, 


Veins  of  quartz  and  pseudo^granite  passing  through  granite 
as  well  as  schistus,  in  St,  MichacVs  mount.  III.  $}   1205— 

1207. 
■  in  Tregonning  hill.  III.  §  1214. 

Vein  of  iron-stone  in  schistus^  near  Liskeard,  III.  $  1304. 


VI. 
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VI. 


Meteorological  PhenoineM. 


Observed  ne«UoM«-«.,  I- «  f*»  J' JJ*' 
on  haU  itf  Cornwall,  HI.  §  109l« 
from  Dartmoor,  HI-  4  1338. 


Uw 


lildSUbert.  Prime".  St- J'"-**  S*"""  ^'*'"-  ^'^ 


■^ 


